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Flowering Plants and Vegetation. CHARLES J. Animals All. Harper Cory. 128 py 


Lyon. 236 pp. Illustrated. $2.25. Author. $1.75. Seribner’s. 


This text-book presents the main outlines of botany The author wrote this book about 
beginning with a synopsis of the major groups of own small son by drawing upon his ex 
plants and reviews successively the essential charac- lecturer, and attempting to answer the 
teristics of different types of plants, their habitat, children ask. The book is largely mad 


dispersal and distribution. graphs of wild animals of the world 


Frontiers of Medicine. Morris FISHBEIN. x + The Living World. HeLen Garp 
207 pp. $1.00. Williams & Wilkins. xxiv+673 pp. Illustrated. Sanborr 


A series of essays presenting the development of This high-school text in biology atte: 
medical science from its earliest stages to the present students in making accurate observations 
day, mostly in narrative form with biographies of the 
many men who have contributed to medical progress. 
The author was formerly President of the American 
Medical Association the brilliant student 


correct conclusions and to develop an 
ness toward new truths. Extra work is 


Caverns of Virginia. Wiiiam M. McGu. xvi Jungle Memories. Henry H. Russ\ 
+187 pp. Illustrated. The State Commission on pp. $3.50. Whittlesey House. 


Conservation and Development. 
A narrative of the author’s adventures 


The writer describes in non-technical language the , , 4 

eg. 98 : : in a transcontinental journey which lh 

caverns in Virginia open to the public, points out the 
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TREE GROWTH AND CLIMATIC CYCLES 


By Professor A. E. DOUGLASS 


WARD OBS VATORY, 


paper discusses certain varia of a 1,200-vear tree 
s in the width of the annual rings Arizona and New 
es that suggest, through climate, the interpretatior 
ationship to the sunspot cycle. climatic basis 
tree rings form the vehicle in of a method 
the variations are found, some increased effi 
erence to them is necessary by way new approac! 
ntroduction. involved, that 
e total number of rings carefully tinuous cycle 
ned as to growth date is well over” the value of 
a million. They are grouped in_ plotting cycles and 
9,000 specimens, mostly different ible graphic correlations 
es. About 250,000 rings have been automatic cyclogram. The 
asured with care after accurate dat- quoted as found in 
y in all eases, except, if course, the geo- have been picked 
gical rings. The collection and mea- data from a consid 
irement of some fifty giant sequoia values and are not 
equences, together with general climatic selected values 
s, received the generous assistance the cyclogram is the wide range 
he Carnegie Institution. The collec- visible at once. Each cyele is first 
m of specimens and dating of prehis- nized in its extended form 
ric ruins in Arizona and New Mexico tegrations, such as shown in 
back as far as 919 A. D. was most help- Fig. 11), may be made if 
fully financed by the National Geo- Any relationship between ¢ 
graphie Society. The Research Corpo- tree rings and cycles in the sun must 
ration of New York, the American Mu- almost certainly take place through the 
seum of Natural History, the Museum medium of the weather, which influences 
{ Northern Arizona and a number of tree growth and in turn is energized b 
triends have each made important and _ solar radiation. Hence the relationship 
valued contributions. The University of between tree growth and , 
Arizona has given a substantial portion primary importance 
if my time. The theoretical basis for 


The discovery in 1911 that dates of interpretation of tree growth may be e1 


individual growth rings may be recog- pressed as follows: If many widely sepa 


Tie 


nized accurately in tree after tree over rated trees in a uniform area show 
wide areas has resulted in the building same variations in the same years con 
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tinuously that is, for hundreds of 


vears), then these variations are eli 


} | . ] 


matic In nature, tor climate 1s 


The 


mon continuous 
forest trees 
A second 
brings us 
nant meteoro 
nam ly, that 
the climatie factor involved 
example, the lower pine forest 


Arizona, which separates the suece 


++ 


forest from the desert below. is a matter 
of altitude and therefore water supply 
which in that region depends on alti 
tude. The trees near this forest limit 
therefore give prominence to a rainfall 
record, though other factors are there. 
This is shown in Fig. 9 in which agree 
ment is shown between tree growth and 
rainfall at Prescott, near the lower for 
est border of the Arizona pines. The 
lower pair include some conservation 
and have to each other a correlation 
coefficient of 72 per cent. 

Fig. 10 gives us a similar comparison 
for Southern California areas In the 
upper set, three curves are compared in 
their original values; in the lower set 
the smoothed values are shown. The 
first curve gives Lynch’s Rainfall In 
dices, 1770 to 1930, for the Los Angeles 
area, including San Diego records after 
1850. The secon 


| eurve is from sixteen 
pines in the San Bernardino Mountains 
at about 6,000 feet elevation, 
large Santa Ana Valley northe: 
Redlands and lying just east 
rainfall area considered. Here t!] 
semblance to rainfall is quite evident, 
especially in the minima. The correla 
tion coefficient between these two curves 
from 1770 to 1930 is 45 per cent. and 
5 per cent. probable error, a correlation 
that is certainly not accidental. 

The third curve ties in the sequoias, 
even though the correspondence is not 
so marked. It represents the average 
of four large trees that grew near Gen- 
eral Grant National Park on steep up- 


land slopes, thus avoiding 
servation of the swampy 
distance between rainfa 
area is 200 miles 

cient here is 


prol able error 


probal ly 

former, 

distance 

puted by Dr 

parison just obtan 

mate previously mad 

while less \ 

pines, is still an in 

sequoias. The accurac) 

ing was carefully chee 
Thus the tree growth 

later may be safely taken 

strong climatic significa 


fall as the probable major 


| THe HELLMANN ( 


Many tree groups sl] 
an 11 year cycle with two crests 
evele in actual length varies f 
to 11.8 years, with perhaps 
monest value at 11.4. This 
favorably with 11.35 years, wl 
average sunspot 
maximum of 
usually are son 
and in spacing 
most Cases one 
Spot maximum 
Spot minimum 
is much more 
minimum. 

A cycle that fit thi | 
found by Hellmann in 1906 
German rainfall. It is shown 
lla. Though Hellmann had litt 
fidence in this relation to the solar 
it seems to be sufficiently freque 
trees to justify using his name. |! 
firures the sunspot minimum is ll 
and turned into a second maximun 
carefully marked in every case. JB; 
slight modification the eye is better 
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l: 1. NORTHERN ARIZON INE FOREST; PHOTOGRAPH B 
NT OR IDIOGRAM A, D. 
E GREAT DROUGHT, 1276 


ARIZONA RECORD OF DROUGHT 





ts4 THE SCIENTIFIC MONTHLY 


to catch uniformity or variation in the relation coefficient betwee 
Hellmann cycle and the sunspot numbers is 
The existence of this cycle and the Fie. lle represents a gro 
others mentioned below is based on the’ trees from Dalarne. Sweden 
evelogram patterns in Fig. 8, in which curve of the twelve, between 15 
the letters correspond to the letters in 1907, based on 900 measures. 
Fig. 11. The eyclogram has two impor- larger maximum directly ove) 
tant characters It is first a plot of the spot maximum. The minin 
differences between an exactly repeating nearly disappears. The extend 
period and the observed maxima, and so was reproduced in Vol. I, - 
eyeles become separated, since they ap- tioned, page 75. Its correlat 
pear as lines pointing in different diree- cient with the sunspot 1 
tions, and second, it is not merely a plot 62 + .06 
of selected maxima, it is an automatic In an interesting group 
plot of the entire data, usually smoothed trees from Eberswalde, German: 
by Hann’s formula. Hence it is not a measures, between 1825 and 19 
plot of points here and there, it is a minimum crest has practically ¢ 
multiple reproduction of the data in cept in a very few cases, leavi 
such form that correlations become at sive crest at sunspot maximun 
once apparent as a new feature. Such shown in Fig. 1ld. The extend 
are the horizontal alignments shown in has been reproduced in the sai 
the various patterns of Fig. 8, which ume, page 75. Its correlation ¢ 


7 


correspond to a cycle length of 11.4 with the sunspot numbers is | 


vears. The patterns carry two examples Six groups, 57 trees, of the nin 


of this alignment, one above the other, Europe groups collected in 1912 s 


as may be seen. A two-crested sunspot their cycle average between 153 
eyele, such as the Hellmann cyele, pro- 1910 a good replica of the m 
duces double that number of horizontal spot cycle, as can be seen in | 
lines. For example, the last pattern, 1, This ineludes about 4,500 m 
is taken directly from the surispot cyele The minimum crest occurs rai 
itself with the minima inverted. Such disappears in the averags 
inversion turns it into the Hellmann’ tended curve has been repr 
form. Thus the existence of a Hell- the same volume, page 77. Its 
mann eyecle in any pattern may be lation coefficient with the sunsp 
judged by its similarity to 1. bers is + .56 + .O05. 

In Fig. 8a Hellmann’s curve of Ger- Now we consider tree groups 
man rainfall is extended to 1920 by the United States. A Vermont ew 
Berlin rainfall record. eleven trees and some 600 m 

In 1912-13 eighty North European 1852 to 1911, shows a strong 


trees were sampled. Several hundred cycle with one crest much mor 


17 


dates of maximum growth between 1850 nent than the other, and two 

and 1907 are collected in Fig. 11b (and years phase displacement. The! 
Sb), which gives the result of this single variation is about 28 per cent 
qualitative test in a symmetrical Hell- mean value. The correlation ¢ 
mann cycle. The only difference from is + .53 + .06, after allowing 
Hellmann’s curve is in the greater rela- 3 years. Seventeen Douglas firs 


| 7 


tive height of the crest at maximum. Oregon coast, 900 rings measure 
This curve has been reproduced in ex- to 1910, reach a single crested 
tended form in Vol. I, ‘‘Climatie Cyeles with a range of about 10 pe 
and Tree Growth,’’ page 78. The cor- There is also a slight lag. The 
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ATE 2: 4. GENERAL GRANT TREE, ¢ 
OIA RINGS IN WELL-WATERED BASINS 


STEEP UPLAND SLOPES D-—5 IN SAMI 


AXIMA MARKED; THI I 905; 1894 


1c CYCLES AND TREI 
ORIGINAL DATA SHOWING 
) F ARE RAINFALL RECORDS; 


MINIM 
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apparel 
\\ itnout 


mes a 


} 
¢ 


COMLpta 

names, 

maxima are Clean cut al » cre ir ‘vele in p 

very stable as there is little interference rfering ¢ye 

from longer cycle A eyelogram stud; Fig. 8k shows Grand 

‘this sequoia record extended back to growth fron 

is shown enlarged in Fig. 8m The eff 
llh shows the Hellmann eyel center of gravity « 

in the southernmost sequoia grove, south duces a Hellmann 
of Sequoia National Park and form. There is 
Springville, where three 3,000-vear tr or three vear la: 


as 


have been found This curve 1s made zona curve A 


ag ol 

from 500 measures covering 1805 to many of the curves very 

1890. The topographic conditions are Fig. 8], as already 

eood but not the very best obtainable the sunspot numbers wit! 

for a climatic record, since the area is of minimum values for comparis 


rather flat and the ground sometimes the Hellmann cycles from terres 
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solar © 
in 1919, witl ! 
near 1700 In 1922 
shed an article on the great de 
sunspots from 1645 to 1715, and 
v first information reg 
ymenon During 


were very rare; 


irs and four or five 2 years 


no sunspot records at al Under spec 
conditions it is quite evident that | 


ates of sunspot minima have no 
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eyele and the observed eycle. If the This is followed by 
] a 


residuals are constant the plotted points tree and sun during 
form a horizontal line. If in any part In the last hundred 


of the diagram the residuals are chane ment is resumed on 


ing at constant rate, they must form a Thus in the domin: 


; + 


straight slanting line. But any set of years, the trees 


residuals changing at constant rate is The minor evel 


merely expressing a evele of different venerally pr 


length. Thus the direction taken by any of these eveles 


row of plotted points becomes a measure pendently by t 

of evele length. This is the important by Schuster’s 
feature and to such a plot the name of 

eveclogram is given. So in Fig. 13 in In summarizing 


} 


plots 1 and 2 the horizontal alignment torical changes in 


in the right half, mostly since 1800, rep two items should be 
resents the ll-vear sunspot cycle. Be- having traced the 
fore 1800 the line is on a slant pointing through the 1400’s and 


if it were on a clock dial) toward 2  1600’s when sunspots 


o'clock. This indicates a 10-year eyele. find that it disappeared 


‘ 


The 1 o’clock line is an 83-year eyele. a great dearth of sunspots 
The 5 o’clock line is a 14-year eyele. peared when the spots cami 
The uppermost of the four plots pro- ing the dearth there existed 
duces a characteristic Hellmann effect three solar cycles, of w) 
by including sunspot minima as well as cycle was prominent 
maxima (See also Fig. 8/7). The 10-vear probably in the sm 
evele effect in the left half is more con- agreement between trees and 
spicuous than in the second line giving the second definite argument 
sunspot maxima only. The second plot changes do influence tree gr 
shows the alternative possibilities of 10 The second note is thi 
and 11-year cycles in the maxima. Plot these residual plots into 
3 gives the obvious 10-year effect in vram form as used for 
Arizona pines from 1600 to 1800. And _ necessary to add one o1 
the fourth shows a similar plot of the of the plotted points at 
eleven sequoias, whose measures were below. It then b 
published in 1919. Here the 10-year alignments of 


evele is faint, but 8) and 14-year cycles greater range and 


ecame 


are very clear. While these cycle values cycles can be seen at once 
appeared during the dearth of sunspots, lines pointing different ways 
they appear at other times also and can’ ginnings and endings may} 
not be considered as specially character- mined as well as variations 

istic of that solar condition. The ehar- ties and change of phass In 
acteristic of that time is the absence of gram analysis this diagram is p 
the ll-year cycle in tree records that automatically and can be varied 
show it before and after. tinuous progression over a W 

Fig. 14 presents the same facts in a_ of eyele lengths. It shor 

less elegant but better known form. realized that eyclogram treatme) 
Here the tree record indicated by a_ not exclude mathematical treat 
solid line begins two hundred years’ precedes it; that is, it tells wh 
before the sunspot record indicated by mathematical study is best appli 
a dotted line. The Hellmann cycle 1 The inadequacy of harmonic at 
shows strongly in those two centuries. _ be illustrated in this way. Sup] 
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year 


Stump 1n ace that . puries 
. } 
FOOU 


feet below 


In 1919 and for sev 


tL. O00 


vears, 


especial help iro Major Ly 


16 and 
vears. 
peated in the 
varves recently published 
A. Reeds, of New York 
In 1912 a large number 
of swamp cypress, Taxrodium d 
described to me as Pleistocene 


eured in the peat beds nort! 
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WESTERN PINES 


moor aN 


BURIED TREES 


a 


PERIODOGRAM 
OF THE 
UNSPOT NUMBERS 
UDDEN’S ANHYDRITE 


TRAN 


STUDY OF 10 YEAR CYCLE 


SUNSPOT NUMBERS 
DEARTH 


LES IN MODERN TREES 
PLEISTOCENE VARVES. NEW ENGLAND 
AND NEW YORK 


TAXODIUM DISTICHUM 


a ens way 
’ ' fe ? 


* -_ TREE GROWTH GYGLES AND SOLAR CYGLES 
cagyntatl sett beta SINGE 1450 
a? as hs fh 
Wit, Sunseor Nuns 


/3 a Sane tgetOgtared 
ges grt's - 


. ou”? . Agizona Pines 
‘ - 
wit 


My ate 


\ Riel Pan S 
ww Vw 


$: 12. HELLMANN CYCLI 
POTS; THESE CURVES 
FERENCE OF OTHER 
Ss, 1650-1750. ar 84. 

15. GEOLOGIC CY 


RS. 16, CYCLES 1 
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1,260 in 


four specimens 


measured were 


The total 


number, 


rings 
distributed in 
] 


viving tong sequences of rings that ap 


nearly free from errors 


peared to be 


(ne five hundred vear record gave a 


strong evele at 10.9 vears: another gave 


a good cvele at 10.0 vears Others were 
satisfactorv. owing to 
There 

- 


tems of resemblance to 


not particularly 
the complacency of the growth. 

‘re some 
described (see Fig 


Varve cVve¢l 


es Just 
lowest curve 
In 1929 and 1930 collection was made 


ot some 3s sequolas, silicified, 


tertiary 
from Specimen Ridge in the Yellowston: 
National Park, with 


third curve of Fig. 15. 


results shown in the 
These fossils 
Messrs Mason 


far as possible from one 


were largely secured by 


and Reade as 


horizon of petrified 
them were living trees 


single 


stumps 
Probably many of 
Like the correspond- 
the 
cross-dated with difficulty, for 


at the same time 


ing species to-day, coast redwood. 
they are 
there are no distinetive drought rines to 
serve as guides, as in the giant sequoias 
the The 


counting therefore lacks the precision of 


and pines of dryer regions. 
is thought 
that 
So each tree record 


Mr. H. F 


Davis, over 11,000 rings measured, plot- 


material, but vet 


Cross dated 


not likely to have errors would 
change the results. 
was counted carefully by 
ted and analyzed by him. This resulted 


in a surprising number of cycles  be- 


tween 11 and 12 years. I have person- 
ally repeated the analyses and have con- 
firmed the frequency of the prominent 
Hellmann cyele at 11.2 to 11.8 and the 
usual cyeles at 83, 10, 14, 17 and 19. 
Some of the groups of 
eveles so closely alike that it may be pos 
That 


rave 


sequences 


sible to cross-date by that means. 

is a new problem to be tested later. 
Several the late 

Udden, of the University of Texas, dis- 


years ago Professor 
covered lamination in anhydrite mate- 
rial forming a drill 
from some 1,500 feet in depth in Culber 
He became satisfied 


eore brought up 


son County, Texas. 


of the annual char: 


and by aid of a grant 
Institution caused tl 

Ile thought there mi: 
the order of 2 


The 


studied 


per 
2ood 
1,443 
were turned over to D1 


He made 


longest sequel 


has vears 
evele analysis 
ing the presence 


Ts) 
”) 


and Vears 


to seeure a COPS 
ked 


sures and have chee 
confirm Dr. Dodd’s results 
at 7 to 7 
Hellmann cycle at 11.4 
14 and 15 vears, a faint 


better one 


» vears, 8.8, a 


and a little 
found only a weak cycle 


Fig. 15, last cur 


These various analy SeS 


shown in 


past climates when brought 


show Two chief results 
Kirst, all 


modern 


these 

trees and geol 
proximate in length 
spot numbers (see 


curve), and second, they ex! 


types of cycle complex 
already observed historical 
and trees, namely, the present 
type, dominated by an 11.4 

dearth 


year cycle with about 


and the type, contan 


eycles in each group 
types is shown in Fig. 15 
brings out the agreement 
ern trees, in buried trees, 
2,000 years ago, in M 


in Udder 


mian anhydrite from Texas, w 


from Yellowstone Park, 
ter’s periodogram of the sunsp 
bers—an evident similarity out 
immense interval of time 

But 
complex was not continuous 


there is evidence that 


mian times to the present, for t 
tocene varves and logs of swamp 
probab \ 


Tarodium distich Mi, 


same age, give the dearth cycl 
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Fig. 16 shows the 

ss from 1600 to 

varve and e¢ypress 
es that these Pleistocene cye 
the terrestrial and solar cveles 
00 A. D., when there were many 
ve years without sunspot 
s review of © 
seems difficult 


that these terrestrial 


ted with 


ention should 

esemblance 

solar cycles in their ‘continuous 

ragmentary ‘haracter. When ex 

d in eyclograms they look alike, 

that the recent solar record is more 
have only one cycle at a time. 


1800, however, it had a mixture 
solar cycle is discontinuous, made 
substantial fragments At 
ot its discovery, somewhat less 
hundred years ago, it must 


ed very unstable, 


nges had just taken e four between 


es at about 9 vears each, after 1750, tioned. In 
three cycles averaging 14 years, the Hellmann 
one at 7, and then one or two at 8 J years ; 
but since that time it has been very these two 
tant at about 11.4 years Briickner ey 
‘les in trees and climate seem apt tree growt!l 
splay similar changes, but they also Dodd as pres 
ay more cycles at one time, thus measures from 
using confusion. This may be per- between 14-ve: 
tence of cycles after the cause has 957 vears The 
al ged, possibly a biological character. strong cvele ot 
‘ause may be persistence of cycles and 1500 A. D 
he sun in some form less conspicuous tween the most 
the usual smoothed annual sunspot 10 and ll-year 
mbers. Records in trees are very 11.4 is closely 100 
t to a strong 2-year variation in’ was noted by Micl 
Which suecessive years tend to present of the sunspot 


site extremes. <A similar character ago it was found 
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sequ 


? OOO 


In the 1,200-vea 


rd a 100-vear eve 


.) 
a8) 
! 


Interpreta 


view climat 

listinguishable from accidents 
In long sequences; appearing in a 
ture of three or four cycles, long 
found in sunspot records. The 
seem to be discontinuous but oce 
substantial fragments ()t 
most Important is the Hellmann cycle 
which in accordance with the evidence 
viven above is considered to be a terres 
trial reaction to forces operating in 
by “ly of the sun and caused thre 
ageney of solar radiation 

In lack of a line of physical causation 
the relationship here stated is based on 
circumstantial evidence, but that ev 
dence is very strong and a physical re 
lationship through radiation 1s entirely 


In fact, mn these davs It IS 


not denied DV anv one that solar changes 


must effect terrestrial conditions; it is 
merely felt that such effeets are too smal] 
to be found. The result of these tree 
ring investigations then shows that such 
effects are sometimes large enough to 
appear extensively in the growth o 
trees 

If climatic and tree growth cycles are 
discontinuous, can they be made of value 
in prediction? The answering thought 
is that long-range prediction, if possible, 
is far in the future. We must first know 
the actual climatic cycles as they are and 


‘ . 
nen adi 


upon the 
? uml er 


been found 
| nN mun 
pr ybab e pretere } 
Yet sometimes 
throug a 
Important 
will be found in 
ords of 
mann 
to be 
Various time 


When these 


analyzed for 
of the order 
to apply succe 
study has rec 
succession.’ 

It must be full 
far we have de 
parts of the wor 
ample, stores ¢ 
southern forests 
nothing of the 
ern hemisphere 
obtained from ne 
Circle, but not vet ace 
It is perfectly evident t 
tion about the 
radiation from 
complex. Yet 
meteorologists wl 
complexity of this dis 
for all climatie changes 
contrary, it IS a quest 
to find regions in the 

tic changes can most 

solar influence, and 
work is needed to underst: 
that are more complex. 
regions are too complex ever 
satisfactory solution, but as a 


is developed of the nature 


terrestrial changes, we will 


cather together data bearing 1 


) 
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MARCO POLO AND SOME MODERN THINGS 
OLD IN THE ASIA OF HIS DAY 


By Dr. E. W. GUDGER 


YD ASSOCIA IN ICHTHYOLOGY, AM 


tAL HISTORY 


THE MAN to be a person of great wort] 

Marco Poo 1254-1325 or ’26) was ity.”’ Later, out of these 
15 vears old when his father (Nicolo memories, was constructed 
and unele (Matfeo Polo) returned to 
Venice in 1269 from their first visit to The Polos remained in Chir 
the East. When the brothers 
Venice on their first trip is not known, 
but in 1260 they were in Constantinople 


vreatest travel books of thi 


left that they doubtless feared that 
Kaan or his successor would 1 


them go. In 1292, Kublai des 
on a trading venture and from there Send the Lady Kokachin \ 


they traversed central Asia to the court wife to his nephew Arghun, K 


. , . , . . . yore): ‘ ' ; . » tmlas 
of Kublai Kaan in Mongolia. On their Persia, and when the long inla 
second journey Marco Polo accompanied 
them. They left Venice in 1271 and 
about the envoys desired to return 


seemed too hard for the tender 
old maiden, and too filled with d 


after a journey across Asia of 
three and a half years reached the court But these envoys were not sai 
of the great emperor in 1275. Kublai the Polos were, so it seems that 1 
received the elders very cordially and  Sians asked the Kaan to let the Vi 
seems to have formed an especial liking conduct them by water. T] 
for Marco, who was then about 21 years Strongly seconded by the Polos, w 
old. Mareo was taken into the service 


of the Kaan and served in logal admin- 


here an opportunity and means 
turn safely to Venice with their ¢ 
wealth. At last Kublai consent 
luctantly, but having done so 

the party out lavishly and dismis 
Polos with many royal gifts. A 
early in 1292 they left the port 

ton (Chinchew in Fokien) in 13 


istrative positions and was also sent on 
distant missions over almost the whole 
of Kublai’s empire. He found that Ku 
blai was interested not only in adminis- 
trative matters but also in a wide knowl- 
edge of the peoples of his great empire, 


their lives as influenced by their en- with a suite of some 600 perso 
vironments, their industries and com- Counting the sailors. 


merece, the natural history of their prov- 


The voyage was ill-starred and 
but the Polos and the Lady K¢ 
reached Hormuz on the Persian (| 
late in 1293, having lost two of t! 
envoys and most of their suit 
The lady, who parted fron 


inees, ete. These matters Marco seems 
to have noted either in writing (accord- 
ing to Ramusio) or in his memory, and 
the reports he made to Kublai had 
no small part in determining his high Way. 
standing with the emperor. Indeed, in with many tears, was sent to the P 
chapter xvi of the Prologue to Mareo’s court and the Polos went to Tabi 
book, Kublai is quoted as saying of the after along stay there proceeded | 
young Venetian, when he returned from of Constantinople to Venice, whi 
a mission to Yun-nan, that ‘“‘If this reached in 1295 or 1296. They ha 


young man live, he will assuredly come gone about 24 years [1271-129 
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17 of whieh (1275-1292) had Il Milio 
ent at the court of the Great travels. 
The passage of these years had reintoreed 
many changes in Venice and in 

ravelers. According to Ramusio 

id difficulty in establishing their 


4 


es, but finally they suce 


their wealth the Polos 


tial citizens of Venice 
three, Marco became the mo set free in Ju 


nt. His accounts of the won- back in Venice 


h of Kublai in that 10-mont! 
eed of all Cathay, and his own  ejan had 


n, of the great wealt 


of wealth, led to his being 
Mareo Milioni and Il Milion 
illionaire or the man who speaks 
lions. Indeed, the court in which f a 
ived was called Corte del Milione, eitizen of his native city His 
his house and family the Ca’ Milion. foynd in the records from tim 
As such a prosperous citizen of Venice, but wit] 


ut connotation 


Polo would probably have spent particularly remarkable 
remainder of his days, and his great Fe was probably buried as | 
; would probably have never been the church of ¢ 
tten but for a fortunate internecine 
between the two republics, Venice 


monument was erected 
temporaries he was bh 
Genoa, each striving to control the 


tales which their minds coi 
of the eastern Mediterranean. ; 


in as having a basis 

s war went on with varying successes ehyrch of San Lorenzo 

‘ both sides, till in 1298, the Genoese, 

ving won a considerable victory, sent 

armada against Venice itself. The 

Venetians hastily fitted out a fleet to join = anthentie portrait of 
r forees already out at sea looking ant Those 


its foundations in 1592 
the burial vault of our 
Further. it may be 


sometime 
t] > lo » » > t > > ‘ YS > , . 
the Genoese. One oi thes« galleys products of the imagi 
1s commanded by the distinguished o,f 
traveler, Mareo Polo. 
The fleets met off the island of Curzola 
n the Dalmatian coast, and in the great seat , 
. ; THE BOOK 
the Venetians were overwhelm- 
, ' : , The ym: ; en dead these g 
ingly defeated. Marco’s ship was cap- The man has been dead th OU 
red and he was taken prisoner and YJ€€afs, but his book survives and will : 
: yy ime endures. The preponder 
ried to Genoa where he was thrown long as time endures. The preponde1 
prison. Here he met a fellow- ating evidence is that Rustician wrote 
prisoner, a man of considerable literary the narrative of our medieval Herodotus 


’ 


the artists to 
ments of the Travel 
them. 


ittainments, Rusticiano of Pisa, whose in French, and very bad Fret 
n was destined to write Mareo Polo’s’ In any case the book had a certain 
k and make history. Presumably larity and was presently tran: 
reo, to while away the weary hours, other languages. Even 1 
1 Rusticiano of the wonders he had _ extant about 92 MSS 
, 


1, and doubtless Rustician persuaded in Italian (various dial 
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French, 6 in German, 1 in Spanish and Malpiero) who in turn had 
1 in Irish—so far as they are known. his father and grandfather 
There are many printed editions, begin- of whom was of a generati 
ning with the German version issued at ately after Marco’s and who 
Nuremberg in 1477. How many edi- ina house on the Corte del M 
tions in all have been issued I can not the same preface Ramusio st 
say—88 had been listed in 1921. Prob- have deemed it reasonable to p 
ably this list is far short of the actual book with the aid of several ¢ 
number. ten (as 1 judge) more than 
Now it should be noted that from the ago, in a perfectly accurate 
first dawn to the recent past, no credence one vastly more faithful tha 
has been given I] Milione’s book—it has which it has been heret: 
by many been considered a parallel work This version, with its pers 
to ‘‘The Thousand and One Nights.’’ has been deemed of such va! 
Further the story is told that, long after and Cordier that many parts of 
Marco’s death, in the Venetian Masques been set in square brackets 
there was generally a representative of translation. Some of these 
Marco Milioni who told ‘‘big stories’’ to quoted later. Furthermore 
‘tickle the ears of the groundlings.’’ Boni in 1827 republished the R 
Indeed, one writer says ‘‘No faith was version with numerous n 
put in him because of the extravagant bBirck’s German edition 
things that he recounted.’’ Further, a mainly a translation of Ram 
contemporary chronicler is quoted that notes from Marsden. 
on his death-bed the Traveler was In 1818 William Marsden 
begged by his friends to retract his im- in London the first great Englis 
probable stories. Indeed, when I was a_ with a valuable introduction a) 
boy I read Mareo Polo, Baron Mun- In 1824, the Société de Géogr 
chausen and ‘‘The Thousand and One Paris published the most valuab 
Nights’’—all on the same level of im- script (the one nearest to R 
probability. Further, in 1878, there was original). This was followed 
published at Milan ‘‘Giulio Verne. I G. Pauthier’s learned version, | 
Viaggi di Marco Polo,’’ ete. So even at the collection of three unpu 
that late date, in his own country, our manuscripts in the great libra SOM 
Traveler was without honor. Paris. Then followed in rapid s TH 
But time and the patient work of sion in 1871 and 1875 Colonel H 0} 
scholarly editors have brought the world Yule’s first and second edit 
to a better and truer estimate of the which that learned geographer 
medieval Herodotus, and let it be said established Marco Polo’s travels 
in their high praise that much and the and from Cathay as the most ext 
best of this work has been done by and exact of those of any of t! 
Englishmen. However, the first edition eval travelers. And last of all 
to be listed is that of G. B. Ramusio in Yule-Cordier edition in two gre 
his ‘‘Navigationi e Viaggi’’ of 1559. umes, containing Yule’s notes 
Most of the alleged facts of Mareo third edition which he did not a 
Polo’s personal history are contained in bring out. These were turned over 1 
the preface to the second volume of this Yule’s daughter to her father’s | oe a 
Collection. In this preface dated 1553, the great Sinologist, Henri Cord masancicher 
Ramusio states that these facts came to Paris, who brought out the third « 
him from a senator of Venice (Gasparo in 1903. This has been twice rep: 


st tim: 


Mareo’s 
ymina’ 
t is not 
ce to q 
lam of 
ultitud 
some one 


to eertai 


the peop 


erns hav 
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192 l. Those w! { 
acter of the 


rred to this 


second time in 
estimate the char man 
; book are refe creat 
ind particularly to Yule’s words 
res 104-116 of the illuminating 
‘tion. Perhaps it will be well to 


iu 


‘ opening paragraph. 


of Mediaeval Travellers 


+h 


} been 11 


nis expe ence 


npass of his journeys, and the r 
f his personal history, than to trans 
t superiority of character and capacity. 


n let peruse on pages 


the reader 
and 107 an eloquent summary of 


this great traveler saw and did, 
n he will be ready to agree 
Herodotus, 


Ages and 


vas the medieval 
traveler of the Middle 


tact 
PST 


» of the greatest of time 
this 
t scholarly works it has ever been my 


ereat edition, one of the 


and reread, the facts 


-ollected and the words 


vilege to read 
» have been 
ireco Polo, now to be set out. have 
But 


a marvel of scholarly 


cleaned. for this work, as 
erudition as 
’s chapters are full of the marvels 
mine would 
the 


who reads this great work for the 


the East, these notes of 
have been compiled. I 


envy 


st time. 


SOME PRESENT-DAY NEW 
THINGS OLD IN THE ASIA 
OF MARCO POLO’S DAY 

From the great wealth of material in 

0’s text and in the wonderfully 
uminating notes of Yule and Cordier, 
when one would 
like to quote so much. As a naturalist, 
lam of course greatly interested in the 
multitude of natural history notes—and 
some one ought some day to collect and 


if is not easy to choose 


iblish such notes pertaining to animals 

Polo’s sheep, Ovis poli, for instance. 
However, I shall herein confine myself 
to certain practises and discoveries of 
the people of Polo’s day which we mod- 
erns have lately rediscovered. 


POLO 


amongst 


one rudder,’ 
two j 


additiona 
and unship at 
rests that one 
bowsprit, which 

use. 

To work one of the 
states tha 
260 in the Ramusi 

1 TI 
taken from ‘‘T 
Venetian, Ci 
vels of the Ea i 
Notes by Colonel Sir Henry 
Edition Revised Throug 
cent Discoveries by Henry 
Murray, 2 1 


200 men were 


s quotati 


London, John 2 
ing). The references aré¢ 
of Marco Polo 
of the reader the volumé 


Yule-Cordier are added 


’ ] 
8S own WOTK. 


in parentheses. 


2 Many European vessels of Marco’s « 


two rudders. 


ind page references t 


} 


ay 
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Ramusio states that formerly they used glue. And with this mixture they d 
’ ships 
‘ ’ 


even larger ships than these. When the 
wind failed, these mariners got out Another practise recalls 


IPNS 7 . > Ti f Vay ral . ° 
sweeps, four men to a sweep. Again planking or sheathing applied 


they had sailing tenders, which, with } \.. of eae tame ta martha 
. . . —_* LUI LIC! 

sails or sweeps, towed these great junks where ice abounds in the vy 
Water-tigh ympartments : These ar whaling or exploring vessi 

supposed to be ultra-modern devices, for the Arctic. Here { 


out of danger or into port. applied to the whole hull of 


the last word in modern shipbuilding words in the book and 
practise to make sure the safety ot our above (Voll. ii p 951 
ships. But here is what Cordier inter- 
polates from Ramusio’s version, previ- When the ship has been a year 
ously referred to. Mareo, in Book iii, in Magen a repair her, | ae 
. , - _ ank over the first two, and caull 
‘h. ae 9, 9_9 ? m= pian over 9 iu 
( hapter 1 (Vol. ll, pp. 249-250) states yon. and when another repair is v 
that in China: nail on yet another plank, and so 
year as is required. Howbeit, they 
Moreover the larger of their vessels have some for a certain number of years, and 
thirteen compartments or severances in the in- are six thicknesses of planking. WI 
terior, made with planking strongly framed, in has come to have six planks on her 
case mayhap the ship should spring a leak, over the other they take her no 
either by running on a rock or by the blow of high seas, but make use of her for 
a hungry whale (as shall betide oft-times, for long as she will last, and then they b: 
when the ship in her course by night sends a 
ripple back alongside the whale, the creature This multiple-planking was 
seeing the foam fancies there is something to after one vear’s work. because 
eat afloat, and makes a rush forward, whereby ; 
it often shall stave in some part of the ship).3 : 
In such case the water that enters the leak ours but of soft fir. It is then « 
flows to the bilge, which is always kept clear; able that at the end of a season’s 
and the mariners having ascertained where the hull would be pretty well strain: 
damage is, empty the cargo from that com- : 
partment into those adjoining, for the planking 
is so well fitted that the water cannot pass from 
one compartment to the other. They then stop hulks as coasting barges is 
the leak and replace the lading. parallel with our modern practise 
Sewed Planking: Vessels with si 
or stitched planks are in use if 1 
day then very recently on the Ma 
and Coromandel Coasts of India, : 
believe also in other parts of the | 
ae car e _ Their pliancy makes them of great \ 
(Vol. ii, p. 250): 4 x : 
as surf boats. But Messer Marco 
The fastenings are all of good iron nails and them in use in his days and he so n 
the sides are double, one plank laid over the record in Book i, Chapter xix (Vol 
other, and caulked outside and in. The planks 108), of their use at Hormuz 
are not pitched, for these people do not have any Persian Gulf. in these words: 
pitch, but they daub the sides* with another ; ; oi 
matter, deemed by them far better than pitch; Their ships are wretched affairs 
itis this. You see they take some lime and some they have no iron fastenings, and 
chopped hemp, and these they knead together titehed together with twine made fro: 
: . ° 5 — 
with a certain wood-oil; and when the three hysk of the Indian nut. They beat tl 
are thoroughly amalgamated, they hold like any nti) it becomes like horsehair. and f: 
8 This anticipates ‘‘Moby Dick.’’ they spin twine, and with this stitch tl 
4 Between the planks? of the ships together. It keeps well, ar 


vessels were made not of solid oak as 


open, and that the easiest method 
pair is that indicated. The use 


Planking and Caulking: In these mat- 
ters, the Chinese of our Traveler’s day 
had anticipated the best modern practise 
in wooden vessels. Here is what he has 
to say about it in Book iii, Chapter i 
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i by the sea-water, but it will not stand had paved hiehw 


a storm. various provinces 


The Indian nut is evidently the cocoa- these royal roads 
as is further made clear from its Post-House’’ or 
f a man’s head) and the descrip- forwarding of 
of the white meat and the clear to expedite the 
Incidentally this is the first ref- peror’s messe1 
to it known to me in the writings there were in 
European. The beaten husk which 10,000 stations 
mes like horsehair is evidently the 0900 horses were | 
terial known to-day as coir. messengers. 
To save h 
Rapip TRANSIT generally 
When man progressed beyond the recent pa 
ve of foot travel, it was because he each man wa 
1 tamed and made a servant of the with bells to 
se and its allies. The journey of the Between the 
s across central Asia to the court of tions were 
Kublai Kaan was done either on horses 
-on camels. The far-flung conquests 
Chinghis and Kublai were brought 
ut by their well-organized armies of 
rsemen. But even here speed was 
mited. 
Horse-Post Exrpre ss: In the sixties of 
last century, when the Central and 
n Pacific Railways were being built 
ss the high mountains and great 
s of the United States, mails 
» carried from rail-head to rail-] 
he famous Pony Express. 
pid transit was effected by having 
and remount stations from 10 
les apart. Read Mark “Twain’s 
Roughing It’’ and learn how a light 
‘e rider raced at full tilt into a sta- 


ag into the saddle of a fresh mount 


n and threw himself and the mail 


vas away at a gallop before the 
saddle was off his old horse. Thus the 
Pony Express carried the mails from 
Saint Joseph, Missouri, to Sacramento, 


distance of 2,000 miles, in 8 days at a 
eed of 10 miles per hour and was the 

marvel of the time. 
But the great Kaan had his Pony Ex- 

press 500 years earlier. Thus Marco 

wrote in Book ii, Chapter xxvi (Vol. i, night. 


pp. 433-437 ) how from the royal city of have to go slower 


L( 


Cambalue (Pekin or Peiping) the Kaan companied by { 
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the rider must accommodate his speed to quite impossible for horses. H 
that of the runner. houses were established a day’s 
Then Marco adds a detail about the apart with 40 great dogs to . 
dress of the riders, which I think (but couriers from station to station 
am not sure about) was also true of our worked thus: 
Pony Riders. Here are his own words: 
[hose men [riders] are highly prized; a & sledge they lay 2 bear-skin os 
pine id lo i Py ; courier sits, and the sledge is draw: 
and they could never do it, did they not those big dogs that I spoke of. The 
bind hard the stomach, chest and head no driver, but go straight for tl 
with strong bands.’’ Had they not done _ house, drawing the sledge famously 
mire. The keeper of the post-l 


so they would have literally been shaken alg: 
. . : ‘ip . also gets on a sledge drawn by dogs, 
to pieces. As an indication of how ac- the party by the best and short 


curate Marco generally was in his obser- when the y arrive at the next stat 
vations, in speaking of the paved roads a new relay of dogs and sledges + 
of Manzi as recorded by Ramusio, he ‘hem on, whilst the old rel 
meets a query in the reader’s mind in the — wes — ness 
following statement (Book ii, Chapter bie alii tile 
Ixxvii—Vol. ii, p. 189): ‘‘But as the Public Carriages: One of 
Great Kaan’s couriers could not gallop conveniences of modern city 
their horses over the pavement, the side service, and, in the present d 
of the road is left unpaved for their con- cars, especially the taxicab 
venience.’’ This, furthermore, is just need to argue this matter, 


se 


what is found in the clay ‘‘shoulders’’ strike the reader as a bit w 


alongside our concrete roads in the _ learn that in the China of Mar 


to 


United States to-day, and these soft day there were public carriages 


shoulders are to-day utilized by horse- in many of the great cities. H 
men in just the same way in order to what Messer Marco says in B 
save the horses’ feet. Chapter Ixxvii (Vol. ii, 

Dog Sledges: We have all known for subject: 
a long time that in the Arctic—in . 
Siberia, Alaska, around Hudson Bay in the main street — 

2 : F ; . (Hangchau) you meet an infinite s 
and in Greenland—travel in the winter these [public] carriages passing to 
especially is by dog sledge. A few years They are long covered vehicles, fitt 
ago we were all thrilled over the won- curtains and cushions, and affording : 
derful dash against time of Balto and ‘!* Persons; and they are in constant 


; ‘ . - for ladies and gentlemen going on par 
his companions to carry diphtheria . ss 


: : : . pleasure. 
antitoxin to a stricken town in Alaska. 
Those of us who live in New York have Yule remarks in a note that 
seen the statue to this great-hearted dog time such carriages were much 
in our Central Park near the old arsenal. common in the great cities of the 
But our old Traveler writes of post of China than they are now. They 
dogs in Siberia in his Book iv, Chapter abandoned in China about the time 1 
xx’ (Vol. ii, pp. 479-481). Whether he they were introduced in the cities 
went there on a mission for the Great Europe. This disuse may have 
Kaan, or whether he got his information either the effect or the cause 0! 
from others, can not be said, but his neglect of the roads on which Mar 
account reads like that of an eye-witness. been quoted. There is no definite st 
He speaks of a king in the far north, ment as to the motive power, but t! 
Conchi by name, a kinsman of Kublai’s, implied when he writes that the pe 
whose country was 13 days in extent and are fond of ‘‘driving about the cit) 
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ves.’’ Probably these were some- Drink 1 
ike palanquins. modern device to 
communicable disea 
SANITARY AND HyaGrentc MATTERS drinking eup, whic 
We of the present day think that we away aiter use 
earried sanitation to such a point voyage around Ih 
excellence that nothing in the past the Lady Koka 
measure up to our standards. It drinking cups in 
then be of interest to quote Marco Maabar .€., Ul 
n certain precautions which he Here is his statem 
d in vogue in China. find in the Ram 
th and Nose Muffled: In times of taken from Bo 
juenza epidemics and even when only Ll, 342 
ssessed of a common cold, we are wont 
ceep mouth and nose covered when 
shing and sneezing to prevent trans- 
n of germs. In ease of a surgical 
ion, the precautions taken seem 
st exaggerated. The other day I 
w a picture of an operating room, with 
surgeon in the foreground having his 
le face below his eyes eovered with a 
isk. But according to the Preacher in , = . 
—_ : , Suspended Bed 
‘lesiastes ‘‘there is nothing new under ngs 
logical Laboratory 
stitution of Was 
Florida, to prevent 


esun’’ as the following quotation from 
k ii, Chapter xiii (Vol. i, p. 
i SHOW: 
present ants, we slept 
nd you must know that those who wait by iron rods pas 
Great Kaan with his dishes and drink filled with kerose1 
e the mouth and nose muffled with fine 
ns of silk and gold, so that no breath nor 
ir from their persons should taint the dish : : 
goblet presented to the Lord. insect enemies and 
tilation. A like devi 
Sputum Cups: Modern medical and jn Maabar by Mare 


mon present day 
countries to prevent 


sanitary science has brought us the  jjj, Chapter xvii 
sputum cup or receptacle for use by polated by Cordier 
ose suffering from respiratory dis-_ sjon. is the follow 
eases, and at sanitariums for tubercular ici oll iaihe 5 
atients its use is de rigeur. <As to its of very light canew 
se in China in the thirteenth century they have got in 
us hear our old Traveler. He writes #7 oon up by 
. ~ . : y . fixed there fo 
Book ii, Chapter xxxiv (Vol. 1, p. nih all din 
498) thus of the matter of Kublai’s  pites as 
UIT : at the same t 
in the great heat wh 
And every one of the chiefs and nobles car- Not that everybody 
s always with him a handsome little vessel to nobles and great folks, 
t in whilst he remain in the Hall of Audience the streets. 
-for no one dares spit on the floor of the hall 
and when he hath spitten [in the vessel] he ‘ : ee 
vers it up and puts it aside. tries, especially at night to help in 


W 


Ventilators: Ventilation in hot 
| 
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sleep, is a matter of 
Among the devices invented to meet this 
need is the coolie-operated punkah of 
India and our own efficient electrically 
At Hormos on the Arabian 
Herodotus writes in 
(Vol. ii, p. 452) 


prime importance. 


driven fans. 
Sea our medieval 
Book Chapter xl 
that: 


ill, 


Th and on that account 
their to catch 
the placed on the 
side from which the wind comes, and they bring 
the the h to cool it. But 
for heat would be utterly unbearable. 


heat 


houses 


is tremendous, 
built 
ventilators are 


are with ventilators 


wind. These 
down into 


the 


wind 
this 


use 


Yule has an interesting note on these 
ventilators, which he ealls ‘‘a kind of 
masonry windsail.’’ He notes that such 
are common to-day throughout parts of 
Egypt, Mesopotamia, Persia and north- 
India, and he figures such a device 
from The reader who 
ciently interested will find Yule’s dis- 
cussion in Vol. ii, pp. 452-453. 

There is a present-day form of con- 


ern 


Persia. is suffi- 


denser for compound condensing steam 
called a 


works on this same principle. 


which 
A tower 
open at top and bottom contains a mul- 


engines eooling tower 


titude of pipes filled with steam from the 
low pressure cylinder. Over these pipes 
cool water trickles, is evaporated by the 
heat, and the vapor rises and passes out 
Again, 


creating a current. 


at the top, 
as in ice factories, the steam pipes with 


trickling water are simply placed on the 
roof for the wind to play over them. 
Gold Teeth: The matter now to be con- 
sidered is only remotely connected with 
the general heading above, but it does 
have 
usual and so interesting that it 
forth last of all for this section. 
One of the notable discoveries of mod- 
prosthetic the gold 
crown (and the bridge also) and its use 


iS SO 


un- 
will be 


some connection and it 


set 


ern dentistry is 
to preserve badly decayed teeth, which 
left would not hold their 
fillings, and very soft teeth which would 
break down without such reinforcement. 
But our Venetian tells us in Book ii, 


uncovered 
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Chapter i (Vol. ii, p. 84 
° eA 
province called Zardandan : 

The people of this country ! 
teeth gilt; or rather every man covers 
with 
both the upper teeth and the u 


Zardandan 
ing ‘‘gold-teeth.’’ The provi 
the head-waters of the Meko: 
Whether the gold-teeth of 
were single crowns or a 


a sort of golden case made t 
nde! 


is a Persian wot 


the 

collect 
ered-bridge-like structure car 
said. The latter is probable. 
describer of these people says 
take the gold case off when 

However, in 1800, Marsden 

Raffles found the people of 
using this casing, 
to the shape of the teeth,’’ 
moving it when 
Whatever interpretation we | 


‘sometimes 
eating or 


device, it is certainly an appr 
present-day crown, the moder 
tooth.’’ 


BuILDING, CLOTHING, 1 

Mareo Polo notes many 
terest under these heads, but 
cult to segregate those which ar‘ 
yet new. However, some rema 
about the uses of the bamhx 
be of 
This plant is of universal « 
throughout the East, and Ma 
three uses in his book. 

Bamboo Buildings and Roofs: 
the 
houses are made « 
roofed with 
tells us in his Book i, C 


calls the ‘‘eane,’’ may 


out Indian Archipelago 


f split bamb 
bamboo 
hapter 


i, p. 299) that Kublai built 


sure park at Chandu (Kaipi 


summer palace of ‘‘cane.’’ TI! 
of and is 
scribed- 


especial interest 
the part in 
being taken from Ramusio: 


square 


The roof, like the rest, is formé 
covered with a varnish so strong ar 


that no amount of rain will rot 


canes are a good 3 palms in girth and 


them 


] 


¢ 
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bamboos had 


} and the , ane lit P , 

Kn yb, and t I 4 ravenous wW 
m each two holl iles, and with thes« 143 ’ 
. 2 ) TiyT rey ‘ 
is roofed; only every such tile of cane mutt iphi tds 


» nailed down to prevent the wind from to traverse 


} 
} 
A t 


to Say a 
region : 
It is notable that the describer does 

say how the ‘‘joints’’ are ‘‘broken’’ 

a third tile. Two tiles are laid side 

side, concave surfaces up, and their 

» adjacent edges are covered by th 


ird laid with the convex surface up 


s is just the arrangement which one 

es in all pictures of Chinese roofs to- 

samboo Ropes: In China to-day, 

les and tow-lines used by river-boats 

‘*tracking’’ lines on the Yangtse 

made of bamboo. Presumably the 
4 


rst mention of them is that in 


Messer 
0’s Book ii, Chapter Ixxi (Vol. 
Speaking of travel on the ri 


Yang-tse-Kiang 


, ’ ? > 
rptoaing Bam 100 
i : 
considered e¢ 
considered 
Une can hi 


Kast in 


1 and expl 


nhitis notr rae that he travel 


‘ 


ers put green 1mbooO on 


ir fires in ord 

drive away 

our Traveler sa’ 
writing of the province of 
Book ii, Chap. xlv (Vol. ii, p. 43). It 
should be noted first that Mangu Khan, 
Kublai’s elder brother, had literally laid 
waste this province, with the result that 
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Among the desiderata of plant breeders 
to-day are grains devoid of ‘‘beards’’ or 
pointed husks. Such get into the clothes 
of the laborers in grain fields, and when 
eaten by farm animals may cause con- 
siderable trouble. The Encyclopedia 
Britannica records the fact that there 
are two huskless species but without 
definitely assigning a habitat. They 
seem to be Asiatic in origin and possibly 
Himalayan. But our old Traveler states 
that in his day there was found a husk- 
less form in the province of Badashan, 
north of Afghanistan (Book i, Chapter 
xxix; Vol. 1, p. 158 

Hybrids of Yak and Cow: The yak, 
both wild and domesticated, is found in 
Central Asia. The wild forms are much 
larger and stronger than the tame ones. 
I do not know if any modern attempts 
have been made to cross them with eat- 
tle, but Ramusio makes Marco say in 
Book i, Chapter lvii (Vol. i, p. 274) that 
in the kingdom of Erguiul (not identi- 
fied) : **They cross these | yaks] with the 
common cow, and the cattle from this 

ross are wonderful beasts, and better 
for work than other animals.’’ I do not 
know, but I suspect that this is the first 
record of a man-made hybrid between 
mammals. A recent man-made mammal 
hybrid is the cattalo—a cross between 
the domestic cow and the buffalo. It 
has the hardihood of the buffalo and the 
good beef-producing qualities of domes- 
ticated cattle. 

Milk and Its Products: The sanitary 
production and handling of milk and its 
products are among the triumphs of 
modern hygiene. In my morning paper 
I to-day read an advertisement of milk 
eultured with Bacillus acidophilus. To- 
day we have various kinds of milk and a 
great variety of cheeses first sterilized 
and then cultured with particular kinds 
of bacteria and molds (in the cheeses 
only) in order to produce distinctive 
products with particular flavors. 

Now Kumiz, or as he wrote it Kemiz, 
had been known long before Marco 


Polo’s day—its first mention seems { 
found in Herodotus (Book iv, ¢ 
li, of Rawlinson’s translatio: 
Mareco’s narrative brought it t 
tention of western Europe. Hi 
in his Book i, Chapter liii (V 
259) of the Tartars that ‘‘ Their 
is mare’s milk, prepared in sucl 
that you would take it for whi 
and a right good drink it is, eal 
them Kemiz.’’ 

For full details about the pre] 
and use of Kumiz see Yule’s int 
notes in Book i, pp. 259-260. Ot 
cial interest just here is the fi 
quotation from the opening pal 
of his notes: 

Fresh mare’s milk is put in a 
bottle-necked vessel of hor 

figure of this]; a littl 
milk left after churning 
milk is added; and when 
is commencing it is violently 
peculiar staff which constant 


duces a quantity o 


vessel. This interrupts ferm« 
f air into t 


After three or four days the drink i 


Kurut, another milk produe 
staple a food among the Tart 
Kumiz was a drink. On this p 


his next chapter, our medieval 
tus tells how the Tartars in t! 
fare make long forced marches « 

a minimum of supplies. The 
these is a ‘‘dried milk,’’ or Aur 
was called, in the preparation a 
of which the Tartars seem to have 
anticipated our modern evaporated 
Messer Marco describes both prepal 


’ 


and use in his Book i, Chapter liv 
i, p. 262) in the following phras 
They also have milk dried into a 
paste to carry with them; and when 
food they put this in water, and beat 
it dissolves, and then drink it. [It is ] 
in this way; they boil the milk, and w 
rich part floats on the top they skim 
another vessel, and of that they make | 
for the milk will not become solid till 
removed. Then they put the milk in 
to dry. And when they go on an expedit 
every man takes some ten pounds of this 


+) 





Seande 


Sea. 79 
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: with him. And of a morni » will take It would 
pound of it and put it " 
with as much water as he 
rides along, the milk-paste and the 
mr? 


get well churned together into ; empire Was adal 


f pap, and that makes his dinner]. only permit ref 


bottle 


0 Flour: How early sago flour was 
» in the east and when its use came 
knowledge of Europeans can not 
But Ser Marco, on his voyage 


nd Sumatra, found it being made 


used in the Kingdom of Lambri. 
read his words from Book iii, 
Ter Xl Vol. il. p. 300 
ave a kind of trees that 
lent flour it is f 
very tall and thick, bu 


inside the bark 


is the bare statement utterly 

id of details. However, Messer 
‘co certainly saw the sago flour being 
ide, for in Ramusio’s version the de- 
of its manufacturing are given and 
tated that Polo brought some of the 

d home with him to Venice. This 
musian account Yule gives in full 
ll, p. 305) and below it Cordier 

the third edition has quoted A. R. 
‘allace’s almost parallel account from 
s ‘‘Malay Archipeiago.’’ It is plain 
that each account is that of an eye- 


Lness. 


GOVERN MENTAL 
The empire of Chingis Kaan and of 
Is successors (his sons and grandsons 
ered practically the whole of Asia 
and even included southeastern Europe. 
His aim seems to have been to subjugate 
he whole world, and before his death, 
its extent did include half the human 
race. Of this great realm, of which, in 
the day of the Polos, Kublai was at least 
the nominal head, Yule writes thus: ‘‘In 
Asia and Eastern Europe scarcely a dog names. an 
might bark without Mongol leave, from is prepared d 
the borders of Poland and the Gulf of ‘¢ a yoy < 
Seanderoon to the Amur and the Yellow eee ney nana +} 


Qn. 99 
dea. it in red; the 


gS 
] + 
| ) 
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one forging it would be punished with death. ] 
And the Kaan causes every year to be made 


such a vast quantity of this money, which costs 
him nothing, that it must equal in amount all 


the treasure in the world. 


This Mongol paper currency had no 
metallic basis and of course underwent 
great fluctuations. Furthermore, it was 
not the first issue in China. Yule states 
that the use of paper money there goes 
back to the sixth century, that the first 
Mongol issues were in 1236, while Ku- 
blai’s extended from 1260 till his death 
(1294). For a discussion of these issues 
and their fluctuations in value, see 
Yule’s and Cordier’s erudite notes (vol. 
i, pp. 426-430). These issues of paper 
currency without any metallic basis have 
a parallel in many propositions of to-day 

1933) to inflate the currency of the 
United States by the simple expedient 
of using a printing press. 

Fire Alarms: One of the functions of 
local government is the detection and 
extinguishing of fires. The traveler 
through New England, New York, New 
Jersey and Pennsylvania will frequently 
see in the villages a primitive, inexpen- 
sive and efficient fire alarm apparatus. 
This consists simply of a heavy wagon 
tire, or better still a locomotive tire, 
sawn in two at one place and the ends 
at the eut sprung apart for better reso- 
nance. Hanging by a chain is a ham- 
mer. The deep booming sounds from 
the struck tire summon the villagers 1 
help put out the fire. 

It is interesting to find that the Chi- 
nese had devised and were using essen- 
tially the same apparatus in Marco 
Polo’s day. In his Book ii, Chapter Lxvi 
(Vol. ii, p. 189) in speaking of the gov- 
erning of the city of Kinsay (Hang- 
chau) Marco states that: 


Within the city there is an eminence on which 
stands a Tower, and at the top of the tower is 
hung a slab of wood. Whenever fire or any 
other alarm breaks out in the city a man who 
stands there with a mallet in his hand beats 
upon the slab, making a noise that is heard to 


a great distance. So when the b 

slab are heard, everybody is awar: 
broken out, or that there is som 
for alarm. 


1 


In Cambalue (Pekin) Kublai 
high tower with a bell in it to e 
when struck. However, this 
primarily to strike the hours a 
eurfew signal. This curfew matt 
moreover, not new to the P 
their Venice and all other 
cities had had such a law fora 
William the Conqueror broug 
few law to England. 


MISCELLANEOUS MAT 


There are a few other 
scribed by Mareo which do 
of the sections above, but 
sufficient interest 

Block-Printing: Th 
or not Mareo Polo ha 
with the introduction 
into Europe is one 
debated. Yule has sl 
of these contentions 
i, pp. 138-141). In 
evidence that our Travel: 
of the kind. However, 
brought back the info1 
block-printing was known 
China, for the paper n 
above was certainly printes 
and then the seal was app 
of another block. This 
draw from Yule’s reprodu 
p. 426, Vol. ii) in two ¢ 
note of tl Ming Dyn 
Kublai’s eurrency see 
vived, but as indicate 
preserved from the 
lowed immediately 
Mongol rule. 

Docking Horses’ Tals: In 


hood in the mountains of 


Carolina, in winter and with bott 


roads, travel was almost w 


horseback. On such roads a hor: 
would soon become loaded with mud 


in cold weather this would s 





Humt 
writte 
ther 
vation 

Mar 
ern A 
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it was the custom to tie or knot 
high up. Later came the prac- 
bobbing the tails of horses, partly 
reason given but largely to give 
smart appearance. This 
in winter, but was a great 


n fly-time 


annoyance, 
bably this is an old and wide- 
practise, and doubtless well 
n to those who study the evolutions 
stoms and habits of mankind, since 
needs | | pment ol 
actises among 
ple widely 1. At any rate it 
s a familiar thing in the China of 


4 


Messer Mare»’s day, as we may read in 
‘ 


s Book ii, Chapter xlix (Vol. ii, p. 
speaking of the people of the Prov- 
of Carajan (in Yun-nan in the runners 

ipper Irrawadi valley), he says, ‘‘And _ times, the 

1 must know that the people dock two 

three joints of the tail from their southeastern 

ses, to prevent them from flipping Lucas once 

riders, a thing which they consider voyages t 
nseemly.’’ and Java 

Cooking at High Altitudes: It is of last cent 

rse widely known nowadays that at sale in tl 

it altitudes it is diffieult to cook captains 

ds by boiling, since water under deed once 
liminished pressure boils at too low a_ specimens 
temperature. While crossing the Pamir, the American Mus 
the **Roof of the World,’’ ser Marco ine’’ I ibri l 

ind (Book i, Chapter xxxii, Vol. i, p. grafting o1 
171) that the region was very lofty and monkey the 
ld and adds, ‘‘I must notice also that were so skilfully 
because of this great cold, fire does not hairs and hairs a1 
burn so brightly, nor give out so much one specimen 
heat as usual, nor does it cook food so where monkey left 
effectually.’’ So far as I know this is One of the specimen: 
the earliest record of a fact on which perfect and its own 
Humboldt and many others have later belief that it was 
written most interestingly. It is an- artificial produ 
ther proof of our Traveler’s keen obser- that he was all bri 
vation. onstrated the f 
Manufacture of Pygm eS and Mer- that 
maids: On their trip around southeast- Marco Pol 


ern Asia with Arghun Khan’s envoys ners of the 
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This article grows long, but there are 
still left things that would 
like to mention. Then there is opportu- 
nity for a most interesting article on his 
first mention of this or that— 
mentioned. 


many one 


‘*firsts’’- 
a few of which will be 
Thus he is probably the first to make 
mention of ancient astronomical instru- 
kind of 
inscribed the 


ments when he speaks of ‘‘a 


Ww hich are 


astrolabe on 
planetary signs, the hours and critical 


points of the whole year’’ found in the 
city of Cambalue (Pekin 
Again when sailing around the island 


of ‘‘Seilan,’’ Mareo saw and described 
the fishing for pearls in the gulf of 
settelar.’’ And he fail to 
make mention of ‘‘those men who charm 


the 


sé 


does not 


great fishes [sharks], to prevent 
them from injuring the divers.’’ This 
I believe to be the first mention of the 
men of this profession, who still make 
incantations to protect the pearl-divers 
of the present day in these same waters. 

Strabo and many later writers tell us 
of the Ichthyophagi at the head of the 
Gulf. Furthermore, 

us that there the cattle also 


but Mareo is the first 


Persian some of 
these tell 


feed on fishes, 
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(and I believe the only on 
that ‘‘The eattle will 
these fish alive and 
water.’’ 

That babies are sometimes b 
tails (prolongations of the 
tacts 


aiso fr 


just out 


Spl! 
known to n 
There are 


record in the m 


umn) are well 
men and 


100 cases on 


surgeons. 
erature. But whether there are 
tailed men is another matter, ai 
great interest to physical ant 
cists, for since the days of |] 


Ctesias, they have been alleged 
in southeastern Asia, in the Ea 


I do not ki 


classical times 


and in Melanesia. 
Herodotus of 
them, but his medieval 
These he heard of in the k 
Lambri (on Sumatra 


succes 


Some time and labor have 
in the preparation of this 
much has been learned and if t 
ing of these notes will incite 
read and study and learn from t!] 
nificently scholarly edition by Y 
Cordier of the 
ported by our old Traveler, 
will have been well spent. 


seen 


marvels 





AMPHICEPHALOUS REPTILES 


ANIMALS REPUTED TO HAVE A HEAD AT EACH END 
OF THE BODY’ 


By Professor BERT CUNNINGHAM 


PROFESSOR OF BIOLOGY, 


MoNSTERS, animals having abnormalli- 
s, have always held a strange fascina- 


Those occurring 


r man. among 
r animals have been the source of 


of our mythology, while those 


irring among humans have given rise 
some of our demonology. 
While there are many authentic mon- 
rs of strange and bizarre appearance, 
any others are figments of the imagina- 
n which based 
ipon fact or are wholly without founda- 
It is difficult to determine the 
f some of the ideas, and their 


are either remotely 


ide-spread appearance seems to argue 
common source. 


recurring 


rainst a 


Among stories concerning 
reptiles is one which portrays animals 
with two heads, one at each end of the 
In this paper such animals are 
purpose 


body. 
alled amphicephala. It 
examine such reports and to deter- 


is my 


mine, if possible, their bases. 

Animals of the foregoing type, whether 
\ythieal or not, were early called by the 
up name Amphisbaena, and stories 
neerning them range from the days of 
Nicander (185-135 B.c.) to recent times, 
and in regions as widely separated as 
Europe, Asia, Africa and Mexico, and 
also the United States. However, it is 
doubtful if any modern be- 
lieves in the existence of such monsters. 

If one were forced to select animals 
in which such phenomena might occur, 
one would most naturally select worms 
and snakes, and it is here, for the most 
part, that one finds such records and 
traditions. Except for a single mention 


scientist 


1 The writer is especially indebted to Dr. E. 
W. Gudger, of the American Museum of Nat- 
ural History, for many helpful suggestions dur- 
ing the preparation of this paper. 
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madition in 
ind cent 


include three 


the e 
thus far fo 
and 
orders of reptiles 


lizards and turtles. 


- amphicephalie anima 


approach 


+ 


dition, reptil 
among them are tw 


legs Wi 


) groups 0] 
without 


acteristic habits that 


1 Shakes 


drophis rufus and others) which 
scribed and figured 

bour running 

and, in some cases, swaying it 
‘ort would 


Such imens 


nce, to 


rorth. 


spec 
exceptional evide 
observer, of a snake which 


crawling backwards It follows 


1 } 
+ + ; , 
LUIS SHAKE IS Ci 


rally, therefore, tha 
of crawling in both directions, an 
phicephala are thus created from misin 
formation. There are also legless lizards 
whose bodies are nearly uniform in d 
ameter throughout the whole lengt 
and mouths 
conspicuous. These 
celerity either backward or forward an: 
often the tail 
give them somewhat of the appearanc 
crawling rais 
The general charact 


whose eyes are very 


lizards move with 


run with erected, whl 


of snakes with heads 


from the ground. 


++ 


of this group of animals may be better 


2. which 


understood by examining Fig. 2, 
is a photographic copy of the drawing 
Amphibians.’’ 


2T. Barbour, ‘‘ Reptiles and 


Op. p. 48. Boston. 


511 





012 THE SCIENTIFIC MONTHLY 


of Amphisbaena alba from Leunis.* To 
lizards of this group the name Amphis- 
baena has been applied in modern lit- 
erature, and, in order to avoid con- 
fusion, it is proposed in this paper to 
use the word Amphicephala to indicate 
specimens which are presumed to have a 
head at each end of the body. This term 
was used by Galen in deseribing Amphis- 
baena, which was thought by him, as 
well as by Nicander, to be amphicepha- 
lous. 

Nicander,* in so far as I have been 
able to discover, is among the first, if 
not the first, to describe an amphicepha- 
lous reptile. In the original Greek he 
uses the term ‘‘amphicarenus,’’ which 
likewise means ‘‘having a head at each 
end.’’ He writes (verse 372 f) as fol- 
lows: 

You find the amphisbaena to be small and 
slow, with a head at each end, always dim in 
its vision, for a blunt (or rounded) chin is 
extended out over the eyes at each end. The 
color is, as it were, of the earth, with a skin 
of changeful hue, spotted all over. When it 
comes to maturity, the wood-cutters of the 
mountains, after cutting a branch of wild olive 
as a staff, strip off the skin of the amphisbaena 
when it makes its first appearance, before the 
ery of the cuckoo in spring. The skin benefits 
those who suffer from numbness im their hands 
when bitten by the frost and icy cold, or those 
who suffer from exhaustion when tense nerves 
are relaxed and fingers grow weary.5 


The comment on this passage in the 
Scholia (p. 30) is as follows: 


The amphisbaena is a small and sluggish 
snake with a head at each end, and dim-sighted 
on account of the thickness of its chins. In 
color it is earthy, variegated with small spots. 
Whenever the wood cutters come upon and kill 
this snake, they put the skin around a staff 
and dry it and keep it as a remedy for fatigue 
and for numbness from colds. 


The ‘‘chins’’ evidently are small folds 
of skin on the front of the head, which 


8 J. Leunis, ‘‘ Synopsis der Thierkunde,’’ 3rd 
ed., Vol. 1, p. 571, Fig. 430. 1883. 

40. Schneider, ‘‘Nicandrea Theriaca et 
Alexipharmaca.’’ Lipsiae. 1886. 

5 Translation by Dr. C. W. Peppler, Greek 


Department, Duke University. 


may be seen in Fig. 2. With thes 
scriptions, one has no difficulty iy 
nizing the animal as an amphi 
and also that it is in no sense 
cephalous. 

Although Nicander was a tox 
of recognized repute, he attri! 
evil effects to the presence of t! 
mals. In time, however, the A 
cephala began to acquire a bad r 
tion, so much so that when Pliny 
he described them as follows: 


The amphisbaena (Amphicephal: 
heads, that is to say, : 
the tail, as if one mouth wer 


charge all its venom. 


In Book 5, he cites further dangers 
this reptile, but luckily suggests met! 
by which 
avoided 


disastrous results m 


He writes: 


If a pregnant woman step over a 
will be sure to miscarry; the same, to 
ease of Amphisbaena, but only when it 
If, however, a woman carries about 
amphisbaena in a box, she may step r 
with impunity, even though it (presumal 
Amphisbaena) be dead. An Amphisbai 
served for the purpose will insure an eas 
livery. It is truly a marvelous fact, | 
pregnant woman steps over one of tl 
pents that has not been preserved, it 
perfectly harmless provided she immed 
step over another that has been preserved 


The reputation of this reptile mus‘ 
have reached a peak with Pliny, f 
although Lucan (30-65 a.p.), in his 
**Pharsalia,’’ clearly states the existe: 
of the creature, he does not dwell uy 
its deadliness at any length. The 
tor’s (Hoskins’) note on line 719 reads 


deadly amphisbaena tapering to two heads, 
it was supposed to have a head at each end 
its body and so be able to move equally in | 
directions. 


Two hundred years later, Aelia 


6 Pliny, ‘‘ Natural History.’’ Translat 
Bostock and Riley. Bk, 8, Chap. 35. 
7Claudius Aelianus, 250 a.p. (circ 
Natura Animalium.’’ Bk. 16, Chap. 42; 
9, Chap. 23. 
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FIG.1. A. PHOTOGRAPH OF A SNAKE RUNNING WITH TAIL ERECTED 
B. PHOTOGRAPH OF THE SAME SNAKE AT RES 
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ees amphicephalous animals among amphicephalon or two separate snake 

fabulous creatures. The idea, how like animals, with closely applied tails 

r, that amphicephalous animals exist However, since it is an insert alongside 
vas hard to destroy, and, evidently dur- the description of amphisbaena, one n 


¢ the middle ages, as shown above, it assume it 1s meant to illustrate the p 
vain gained ascendency. nomenon The author does n | 
In 1536 Cube’ presented a figure, pre- have seen any specimens, and he refers 


sumably of this type of animal. His to descriptions by Isidore, Pliny and 
lrawing is presented here as Fig. 3. It Jorath. The latter (an Oriental of the 
s rather difficult to determine whether twelfth century whose writings seen 
his is really meant to be a figure of an have disappeared), among other things 
according to Cube, says: ‘‘The amphis 
sJ. von Cube, 1536 Hortus Sanitatis, 
Quatuor Libris. Argentorati. (N.B. The first 
dition which appeared in 1517 has not been 
essible). them. For, while one part or it sleeps 


baena ... is watehful and eareful about 


its eggs, especially when incubating 




















ifter Leunis, 1888. 

FIG. 2. THE WORM-LIZARD, AMPHISBAENA ALBA 
IS IS A LEGLESS LIZARD AND IS THE 
HE 


TYPE OF ANIMAL MEANT BY THE MODERN WRITER WHEN 











REFERS TO AMPHISBAENA. 
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amphisbaena, a little beast 
ceeds the limit of nature and t 
of created things than to paint « 


much less to behold a li 


ving ;: 
heads—not in one place, a 
ciently often in monstrosit 


the tail usually is, and tl 





either through fault of 
mother nature, or in a 
plan in that in the entire 
accustomed to happen; 
serious authors maintain | 
ifter Cube, 1536 baena. 
EARLY FIGURE OF AN AMPHI 


Fabri does not attempt to 
CEPHALIC ANIMAL 


ra monster, but does append a fig 
fHIS 18 PRESUMABLY true Amphisbaena from Pari 
a a most certainly does not show 
each end of the body, as may 
from our Fig. 4. 

Although Hernandez’® did not b 
in amphicephalic snakes, he thir 


the other keeps watch.’’ The similarity 
of this figure to the one produced by 
Hernandez (see Fig. 5), who quotes a 


statement similar to the above, may Sug- he should describe a form of ¥ 


had heard through a friend. T! 


had in his possession a drawing a 


gest the source of the Hernandez figure. 
The reports of this type of animal 
reached the climax during the seven- 


color of an amphicephalous reptil 
teenth century, and, as usual, two schools}, 


; said had been given him by 
were formed—those who believed and who had made the drawing from 
men which apparently had origi 
Mexico. The figure from Hen 


text is reproduced here as Fig. 5 


those who denied. Weird tales were 
brought in by many explorers, and men- 
tion of such monsters is made in many 
of the standard books “ ware. . = it one is unable to locate this S] 
me — anaptalg Pm ighnigaies om in any order of reptiles Her 
y " ‘ePnrese ‘ Le 1eES 7 . ; 
thought they represent a distinct species. thinks that these animals are myt 
He Says: 
10 A. F. Hernandez, ‘‘ Nova Plant 
9J. Fabri, ‘‘Animalia Mexicana,’’ p. 729. malium et Mineralium Mexicanorum H 


Rome, 1628. Rome, 1651. 

















FIG. 4. AMPHISBAENA ACCORDING TO FABRI (1628) 


THIS CERTAINLY DOES NOT APPEAR TO BE AN AMPHICEPHALON. 
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ver. he notes that the ‘*‘Hortus 
tatis’’ says that Amphicephala in- 
te their eggs and that the two heads 


their turn in keeping wateh over 


wne, who seeks to destroy all 
finds the reports hard to believe. 
finally says that if such monsters do 
r’. ‘they are beside the intentions of 


ye 
( 


rnatti, in reply to an inquiry con 
ne the occurrence of these crea 


s, writes 











are indeed such serpents in these parts 
Major) which have a head at each end HERNANDEZ 
AMPHICEPHALON 


body, eallee ipl ipella. They ure 


ed sacred by thes wople, and fortunate 


se in whose us ind lands they ar 1IS FIGURE } 0 Oo 
1. but pernicio o whomsoever 
} 
I would have 


who would ki 


Herrera,’ describing t} 


new world. States: 
pents hat 
rattlesnakes are ve! none of 
having two mouths, 


, WITNeSS@eS 0 


other a the Pa | 


Thomas Brown I : , 1) 
London, 1669, adam CULE 


ever, in 1679 


Tit 


ir Philip Vernatt $4 ver 5 hilo among other 
hieal Transactions, giving 


6! listed an Amplhi 
present undertakings, studies cain year 
e ingenious in many considerable 4 ’ 
rid.’’ Vol. 3. p. 863, 1667 on this specimen 
Antonio de Herrera I ] ’ 
General History of the Vast Continent and 


Islands of America, commonly called the West 
Indies, from the First Discovery thereof.’’ 
rranslation by John Stevens. Vol. 4; p. 97 


London, 1725-1726. 














ifte 
FIG. 6. SWAMMERDAM’S AMPHICEPHALON 


HIS SPECIMEN IS SAID TO HAVE BELONGED TO THE COLLECTION OF Swaum 
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FIG. 7. A TURTLE WHICH APPROACHES AMPHICEPHALY 


> 


[WO TURTLES FUSED POSTERIORLY, WITH TAIL LACKING. REDRAWN FROM HALI 
THE BULLETIN OF THE N. Y. ZOOLOGICAL Soi 


Some may not believe in two-headed snakes, ¢egnsiderable literature that has b 
but they do actually exist, for I have actually amined. 
handled one which is among the Swammerdam Tal ’ 
rarities. The specimen is a span and a half aken as a whole, it would see 
long, normal in color, and has a head on each all the cases reported in reptiles 
end of the body with small scales. the exception of Blanecartus, might 

The figure which accompanied his re- be explained upon some other basis 


port is reproduced herewith as Fig. 6. since in no case are they observat 


There can be no doubt about what he eve-witnesses, they may at least b 


aims to show. This Case is of exceed- in grave doubt, if not totally re) 


TT ve > 7 ae cor S ) a 
ingly great interest, since two reputable The case of Blancartus, on th 


scientists and a_ well-known scientific hand, must be considered, since an 


publication are involved. Furthermore, Sues in the collection vulahear 
if this specimen did actually exist, it observed by a scientist, and record 


must stand alone. as no other cases of * scientific publication, can n 


exactly this type have been found in the ignored, even though one is justit 


wishing for additional confirmation 
TURTLES 

The occurrence of amphicep! 

monsters is not ineredible. ‘| 

among humans, have been found 


together in almost every conc 
\ DOUBLE TURTLE 


A TWO-HEADED TURTLE ERRONEOUSLY FIGURED 


position, and, among turtles, a cas 
been reported which approaches 
though it does not parallel, the con 
described by Blancartus for the s! 

Townsend’® has figured a_ pa 


AS AMPHICEPHALIC, BY RoBperT RIPLEY IN HIS 
SYNDICATED NEWSPAPER COLUMN ‘‘ BELIEVE IT 
or Not,’’ 1931. 


kundige Aanmerikingen vangantsch Europa. 16C, H. Townsend, ‘‘A Double Turtle 
Cent. 1, p. 29, fig. 68. Amsterdam, 1680. Y. Zool. Soc. 31: 35-36, 4 figs. 1928. 


“vs 
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JORSAL VIEW OF 


turtles which were fused together at the 


posterior ends of the carapace. This 
Fie. 7. If 
the 


twins should become grafted in a similar 


igure is reproduced here as 

two posterior ends of serpent 
manner but with a little more efficiency, 
deseribed 
Such 


just such a condition as that 
by 
animal might well grow to hatching size, 
be hatched and live for a few days, even 
The 


ePXKCe¢ d 


Blaneartus would arise. an 


in the complete absence of an anus 
wcurrence would naturally be 
ingly rare, possibly even more so than 
ur present records indicate. 

It is unfortunate that this specimen 
figured by Townsend is not available for 
X-raying, that would 
whether or not the fusion extended to 
the skeletal structures. 

There recently occurred a figure in 
Ripley’s ‘‘Believe it Not,’’ of a 
reputed amphicephalous turtle in the 
possession of this 

which is reproduced 
The source of the ‘‘in- 
on which this figure is con 


since determine 


or 


of a citizen state 
North Carolina 
here as Fig. 8. 


formation’’ 


REPTILES 


LINE OF FUSION 
OF CARAPACE 


* HINO FOoT oF 
RIGHT TURTLE 


structed nl l the 


hac 


oe > 


\ 


the specimen unfortunately 


OUTLINE DRAWING 
OF MALFORMED TURTLI 


OF 


GIRDLI 
FORMED 
X-RAY 


CAI 


DEPART) 


ScHoo! 


owner oO! 


; 
i 





D18 THE SCIENTIFIC MONTHLY 


loaned it to a show, when shown this pic- four em. The other proportions ; 
ture. wrote me as follows: dent in the drawings. 
What was in the paper was not right. The The heads are almost diametrica 


mimes ibout tl y of a dollar, has two posed see Fig J), as figured by RR 


heads, six legs and two tail but in every other detail his 

Later I have been able to recover the erroneous. The tails lie in a li 
specimen and, although it is considerably perpendicular to the two heads 
the worse for wear, I have been able to has been brought about by a 
study the carapace, plastron and skeletal of the vertebral columns. Thi 
structure. The internal organs were not the tail appears single in the 
studied, as external examination indi- view while the posterior end is bra 
cated that they had probably disin- The x-ray, however, reveals tl 
tegrated structure. There are two separat 

The specimen was taken alive by Mr. in so far as catdal vertebrae ar 
H. EK. Haitheock on a creek bank near cerned, which cross each other, for 
Cedar Falls, N. C., in the latter part of an X. In Fig. 10 an outline drawit 
January, 1931. It was kept alive until the bony structures is presented, 
the following June, when it was given upon x-ray photographs While 
into the custody of a traveling show. forelegs of both animals seem to be 
Some time between then and January, mal in structure and in number 
1932, the animal died and was preserved. animal has but a single hind leg 

The specimen had evidently hatched — the x-ray, it also appears that the | 
during the preceding season and was is in the pelvic region and that th 
probably undersized, as it is consider- hind legs are eliminated in both s; 
ably smaller than the newly hatched mens. The outer hind legs whic! 
specimens of turtles. The measurement present seem to be normal as to st 
from tip of snouts is a little less than ture. 


FRONT FOOT 
OF RIGHT TURTLE 


FRONT FOOT 
OF LEFT TYRTLE 


FOOT 
OF LEFT 
TYRTLE 


Hind Foor —__ wa Ae 4 r, E/ HINO FOOT 
ee “ ‘ ia te / oF RIGHT TURTLE 


FIG. 11. VENTRAL VIEW OF MALFORMED TURTLE 


SAME SPECIMEN AS SHOWN IN FIG. 9, DRAWN FROM PHOTOGRAPH. ORIGINAL DRAWING. 
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VIEW OF A TWO-BODIED, TWO 


forquatus BEMBUS. PHorocRal 
AMERICAN MUSEUM OF NA RAL 

ecarapaces are fused rather 
vhiv ace cae Wye g ‘ ‘ : 
ily in places (se Fig | » and a — 
sub-carapace (A) is formed in the tail 


the two lone cases of amphic 


m, which is overlaid by the usual lizards are present Aldrov 
; : liz Ss are esenti v Aldrovandi; 
arapace, much in the fashion ol ne f which ] r . fron not 
7 7.) > OF 11¢ e ( OO] irom ano 
oles The plastrons see I: lg. 11 In ur +] ' ndet 
SO ce: the seco. came under 
head regions are somewhat normal, heervation h specimer 
: obpse ation ( specimens 
nd the posterior end has a single plas fieured 
rit? ¢ 
n placed nearly at right angles to the The first of 
. | SI ‘) 
of » two heads. ah 
xis of the n geen taken from an work by Torquatus 
Because of the extremely\ deteriorated Bembus. and r pr nts two lizards wit 
: SS. ang ( CN iS 0 IZATaS lif 
ndition of the interior, no effort has the bodi fused. t is pointir : 
: ( oOadies Sed. Ne eadas pol l vr j 
been made to get structures other than pp if ] r 4 ’ 
{ OSILeC til e’CcLi + 
skeletal, but it seems reasonable to sup ; 
does not seem reason 
pose that for the most part each animal ars 
! : mal an amp! isbaena or amphicephala 
the usual quota of viscera, except 4. has been done by Bembus. Ther 
possibly in the pelvic region rhe pres n thin ft ind ‘ 4 t th - . 
Oo y to Indicate a lese are any 
nee wo ti ight be ¢ ‘vidence 
f two tails might ve an evident more than very simple Siamese twins 
t even here the alimentary canal and = ¢) 249 jn an wy 
° I *( i Uhtstla 
sex organs may have been separate but quite probably 
se data Andi ite that this specim internal organs it 
should possibly not be included among 


the amphicephala. 
With the possible exception of the 


which would not be 


} 


shown in his second 
where it seems evident 

se reported by Townsend there does bodies are } 
seem to be any clear-cut case of 
imphicephaly in the turtles. Whether 


wnsend’s case is food depends, it 


should be 
each animal 


Sav whether 


uld seem, upon the degree to which ‘Phe animal was 


‘ 3 ‘Pp “(*) , YW 0) he és 
structures became common to the walked in the direct 


specimens—a point which is not n , 
ir either from his photographs or de 


scriptions. 
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AN AMPHICEPHALIC LIZARD 
VANDI PHOTOGRAPH THROUGH THI 
MUSEUM OF NATURAL HISTORY. 


The figure is said to have been drawn  aceorded the Gila monster 

from the living specimen. In some Cases even artificia 
Sinee Aldrovandi claims to have seen is unnecessary, for Ditmars 

this specimen while it was living, and follows: 

also made the figure from the living ani- — 

: The Brown Sand Boa 

mal. one @Can not do otherwise than to its stubby tail is also called ti 

accept it. This provides, therefore, a snake, and, when coiled in a mass wit 


and the tail protruding as is 


good case of amphicephaly among liz- _ hidden 
he n 


position, the tail might read 


ards. , 
the anterior end. 


-OSSIB SouR ’ TRADITIONAL CASES : . 
POSSIBLE SOURCE OF TRADITI I It also seems quite possible tl 


Since this monstrosity isso uncommon, idea may have originated from s) 
and since the stories, especially those similar to those described by B 
concerning snakes, are so wide-spread, it (1. ¢.). If one, unaware of the 
is unreasonable to suppose that all the should see such an animal crawling 
stories of Amphicephala have originated the tail erected, one would immed 
from the actual observation of an amphi- conclude the animal was running 
cephalous type of monster. There are ward. From that point it is not 
other ways in which this idea may have _ the conclusion that the animal has 
originated concerning serpents. The on each end of the body. In anin 
credulous may have been fooled by the spectacularly marked as those shi 
native Hindu who paints eyes and a_ Barbour, the deception would be 
mouth on the posterior end of the rubber plete. 
boa to give it the appearance of being 18. L. Ditmars, ‘‘Snakes 


amphicephalic ; or by the same treatment . 35. New York, 1931. 


FIG. 14. ‘THE STUMP-TAILED LIZARD (TRACHYSAURUS ROGOSUS 


REDRAWN FROM PHOTOGRAPHIC HALF-TONE IN THE BOOK OF POPULAR SCIENCE. BY PE 
OF THE PUBLISHER, 1928. 
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ther source ot 
by Hawley, 


gy experience 


days ago 
Mrs 
wn Dor 


i handl 


ith extre 
d, and from one I d 
several times; 


by fra 


ip 


ments ¢ 0 kin, which the original 


ared, eoveret 


lished 


Scle nce 


manner in wl 


the respectf 


My own conv 


Cases are hase 
at most, apparent. . 
“ others may D 


very proper th: 
on the credulity of tl b , tion, but 
d; if 1 am wrong, a ) ctr: few case 
ry should certair 


n inmates of a travel 


istence ¢; 


ce Pct 
mention that meeded. 
neces of their aly venom. = conclude tl 
. in reptiles, 
a sparro\ was swe l I rare 
poison to the siz 
R. Hawley, ** Snakes 
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MOSQUITO CONTROL ON HYDRO- 
ELECTRIC PROJECTS 


By EDGAR E. FOSTER 


} MONTGOMERY, ALABA 


CIVIL |} 


WHEN you turn on your electric lights ing of any dangerous numbers 
at home, it may seem that your act has quitoes. 
nothing in common with malaria. Yet, In the creating of any artifi 
in the Southern states, a connection ex as a reservoir for a hydroelectr 


ists, for if you live closely enough to it is always desirable to clear 


the source vou may get both from the be flooded of all trees and brus 
same reservoir, unless the power com may project above the water su 
pany has taken adequate means to sup- However, in the southern parts 
press your buzzing nocturnal visitors. United States and in other parts 
If your residence is within flight range world having tropical and warn 
of these mosquitoes singing about your perate climates, such clearing is 
head, they may have been hatched in than desirable; it is virtually a 
the reservoir created by the dam at on account of the sanitary consider 
which your electricity was generated. involved. It is always desirabl 
However, it is more probable that the an esthetic view-point to clear 
engineers of the power company and __ reservoirs completely ; and usua 
the public health commissioners have is some merchantable timber 
foreseen this problem and have taken’ should be removed for economic r 


yr 


adequate steps prevent the matur- In any case clearing greatly imp 


Ih 


\ 





h 4 
WF i: 


t 








an 2 


PART OF A RESERVOIR IN A CYPRESS SWAMP 
BRUSH AND SMALL TREES HAVE BEEN CUT OUT TO PERMIT EASY DUSTING. WATER IS AT Ni 
ELEVATION. 
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BACKGROUND SHOWS TREES, BRUSH 


rut 


eservoirs for recreational purposes, 


as fishing and boating. However, 
s doubtful if all these reasons would 
if it 


protection of 


not 


of t 


tifv the cost were necessary 


health he com 


number of dis 


serious 
be 


ited by various species of mosquitoes. 


inere are a 


eases which known to dissemi 


are 


lhe best known is probably vellow 
ever; Which is spread by the mosquito 
w called Aedes Although 
s mosquito is still common this 
the disease been stamped 


and no longer forms a problem 


calopus. 
in 


intry, nas 


fila 


rasis are mosquito borne diseases that 


san engineers. Dengue and 


itary 


»more commonly found in the tropics 


sub-tropics than in the United 


States, although some cases are 
ly reported here. These two diseases 
are believed to the 


osquito, Culex fastigans, with perhaps 


occaslon 


be conveyed by 
some other species assisting in the spread 
filariasis. However, the Culex fasti- 
ms and the Aedes calopus are domestic 
mosquitoes—that is, they breed close to 
man habitation and hence are not a 


part of the problem of sanitary control 


vdroelectric projects. Just the re- 


A RESERVOIR IN A CYPRESS SWAMP 


AND 


ET 0 


verse Is true 
Anop! 


spread 


renus 
wide 
This genus 
expenditure 
make possible 
projects in the 
ing the health 
adjacent regions 
Health 
clearing reservoirs 
of United 


presence of 


is the m« 


southern parts 
the stat n account of 


} 


maiarl human 


the existence of the 


popu 


lation and malar 


Carrying mosquito hn this section there 


Is no other disease 


at may be spread 


by the creation f artificial lakes r 


I 


ponds, so that the health 


problem cor 


nected with ater 


such W 
the prevention of this di 
It is now well establis 
is transmitted from 
to a healthy one D\ 
genus of mosquitoes 
In the sou 


United States, 


eles. 
It IS Mal 
eles quadrimas ulatus 
other species of lesser 
the 


punctipennis 


impor 


tance in Anopheles 


Same regio 


and Anophel ecru 


ans 
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West of the Rocky Mountains, malaria 
is spread by still another species and in 
other parts of the world still other spe- 
cies, all of the same genus, are the car- 
riers. In the south Atlantic and 
Gulf tiers of states, however, the Anoph- 


east 


eles quadrimaculatus is the worst offen- 
der, and it is against this species that 
the efforts of control have been directed 
on those lakes under the writer’s obser- 
vation. 

The Anopheles are a swamp-breeding 
mosquito, preferring fresh, clean, still 
in protected habitats. Suitable 
protection may be furnished by grass or 
other hydrophytiec vegetation, floating 
twigs, chips and detritus from decaying 
They are night flyers, that is, 


water 


timber. 
most of their flying is done late in the 
evening or after dark. During the day 
they hide in dark corners of buildings, 
or any sheltered place away from light, 
and emerge at Their maximum 
range of flight is usually not over one 
mile, although on their first trip they 
may go farther, but on that trip they 
are not infected and hence can not carry 
All these facts are important, 


night. 


malaria. 
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and on them are based various 
of combatting the Anopheles 
The female Anopheles lays |] 
in still pools of water where t] 
and will find 


their natural enemies. 


larvae 


protection 
She prefers 
fresh water and rarely deposits « 
that which is brackish or foul and 
places in swamps or 
water still 
The need for protection is satisf 


pools wi 


is or moving very s 
grass or other hvdrophytie plants 
floating debris, especially fine stuff 
will enable the larvae to hide from 
The lary 


forms of 


fish and other enemies. 
largely upon minute 
algae which grow most abundantly 
vegetation th 
their These 
are usually found at or near the s 
of the water and floating in a hori 
position; they often appear to be « 


Same and debris 


nishes protection. 


surface. 
An 
which are most effective in reduci 


The natural enemies of the 


numbers of mosquitoes and hen 
Spe 
small top-feeding fish or minnows 


useful in control work are 





if 
if 





a] 





especla 

can 
plants 
logs, | 
and pr 


~~ 
- 








SWAMP 


BUT NOT IN THE 


A RESERVOIR IN A CYPRESS 


THE UNDERGROWTH IS CLEARED OUT ON THE EXTREME RIGHT CENTER 
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hy tas 


Pe weed 
4 we 





: ni ' 2 . + ’ 
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THE 


UNDERGROWTH 


HAS BEEN CLEARED OUT 


NG WITH PARI 


The best known 
the 


important 


upon the larvae. 
species in the South is 
Anothe1 fish is the 

ilifish (Fundulus habitat 
ranges farther north than the Gambusia 
ut has not been used under the writer’s 


Gambusia 


nis. 


W hose 


bservation for control of mosquitoes on 
vdroelectrie reservoirs as the Gambusia 
las been. The 
small minnow size from 
about one to two length. It 
is found in fresh or brackish water and 


Gambusia affinis is a 
ranging in 
inches in 
will live in foul water. It is a surface 
feeding minnow, which fact gives it its 
great value in destroying mosquitoes, 
especially the Anopheles. Being small 
it ean swim freely among the larger 
plants and trees and large debris and 
but small rice, 
and pond lilies, will obstruct its move- 
ments and prevent it from finding its 
the 


plants, as grass, 


o 
1UES, 


prey, such as the larvae of mos- 
quitoes. 

In the usual form of warfare against 
the mosquito, drainage of all possible 
ponds, pools and swamps near human 
habitation is the regular procedure. 


S GREE) 


the malaria ‘arrying 


This eliminates 
mosquito, as well as all others, a 


by the destruction of its breeding pl: 
However, in the construction of hy 
electric projects that method is 
indeed the 


In that 


consideration, for 
course is followed 
flooded instead of drained. ‘ 
fieht 


of carrying on the must 


be sought and used 
Now in the 

United 

malaria is prevalent, proper preparation 

of the area of artificial lakes and ponds 


southern 


part OT 


States and other regions w 


such as reservoirs for hydroelectric 


projects, for flooding must be made as 
the first 


be very costly or even imp ssible The 


step, or mosquito control will 


area to be prepared varies with every 


project and is dependent upon the 


topography of the land. In a moun 
tainous or hilly 


slopes are the rule, this preparation 


country where 


relatively small for the reason that the 
head 


of power is 
flooded is small 


or fall) is high. while the amount 
and the 


In other regions, 


large area to be 


sucn 
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A BAY IN A WELL-CLEARED RESERVOIR 


I‘LOATAGE IS ALWAYS LIKELY TO COLLECT IN 


as the lower parts of the Coastal Plain, 
the slopes, especially on the river bot 
toms, are flat, and a dam with a small 
head will form a comparatively large 
lake. One project recently completed 
has a normal head of 34 feet and floods 
approximately 11,500 acres of land. In 
a project of this sort, the preparation 
of the reservoir may easily cost half as 
much as the dam, power plant and land 
and constitutes a controlling item of the 
total expenditure for the project 

The most satisfactory means of pre 


paring the area of a reservoir for flood 


ing is clearing it of all trees and brush. 
Kor all practical purposes this means 
clearing so that none will be visible 


SUCH BAYS AND NECESSITATES TRI 


above the water surface when it 
lowest elevation to which it will 
be drawn for any operating 
Complete clearing necessitates 
all trees and brush, leaving as 


stump as practicable, drying and 


ing or otherwise removing fi! 


area to be cleared It 


found necessary to remove 


; 


extraction or grubbing of wl 


make the cost of nearly any hyd 


tric project prohibitive. On 
projects, where the water in ft 
voir is shallow, this conditi 
clearing the entire area ; on pro 
higher heads, the same results 
tained by clearing completely t 











A CLEARED RESERVOIR 


WITH GRASSY EDGES WHICH REQUIRE REGULAR DUSTING OR OTLING. 
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ich the ground will be exposed and debris fron 
areas under the deeper water, when the 
¢ the trees and brush and tying’ soon disappear 


down by wire to the stumps, so 
they will be completely and per- 

ntly submerged. This may be done 

considerable saving in Gost. 

e clearing of a reservoir is essen- 
y a lumberman’s job, although there 

several features that are added t 

task of cutting marketable timber 
small trees and brush must be cut 

all material which can not be eco- a comparative 
ically transported out of the basin’ the upstrea 
d this includes a very large portion 
ill] that is cut) must be piled and 
ned. This is accomplished either by 














A CLEAN SHORE-LINE 


OF A WELL-CLEARED RESERVOIR REQUIRES 


‘utting up large pieces so that all can” great length, th 

be handled by manual labor or by piling _ be covered by 

t with skidding machinery. For the plants fond 

atter purpose tall trees are left stand- water rises 

ing here and there by the cutting crews ideal habitat for mosquito larvae 

to serve as masts to which cables run’ wave action is broken up; there 

from the skidders and thence to the’ ple food availal 

fallen timber scattered over the basin protection from their 

and drag this material into a large pile such as the Gambusia 

surrounding the tree mast. After dry- exposure and submergence 

ing, the pile may be burned caused by the drawing 
Complete clearing in this manner will — reservoir for water 1 

leave the reservoir in a very satisfactory plant during a dry summer 


ndition for all purposes, including caused by periodic floods 


recreation and the later operations for Of course, lands w 
ntrol of mosquitoes. Although there for periods shorter 


always be more or less floatage of the inenbation of tl 
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MODERN MACHINERY USED 


IN CLEARING OPERATIONS 


THIS IS A REHAUL SKIDDER USED TO PILE LOGS FOR DRYING AND BUR? 


of the larvae form no part of the prob- 
lem because there can be ho suecesstful 
breeding of mosquitoes on sueh land. 


In such areas complete clearing is not 
desirable. Better results will be ob- 
tained by clearing only the underbrush 


and small trees, leaving the large trees 
to shade the ground and prevent the 
second growth of brush and other small 
vegetation. This course will permit the 
use of boats for chemical mosquito con- 
trol when the area is submerged and 
allow free access to all isolated pools by 
men on foot when the water is drawn 
down. 

In addition to clearing the area to be 


flooded, other schemes have bee 
scribed at different times for 
projects. In one case, the builders 
required to kill all pine trees for 
tance of fifty feet from the shore 
the reservoir. This scheme was 
doned and never put into operati 
} 


several other cases, the project bu 


were required to clear above the ¢ 


of the hichest elevation of the wate 


face for a horizontal distance of 
feet beyond the edge of the 
Neither of these schemes have any 
on the mosquito problem, except 
fallen leaves and pine needles n 
assumed to float on the surface an 
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A FAIRLY WELL-CLEARED RESERVOIR SITE 
WHICH HAS BEEN PARTLY FLOODED. SOME LOGS AND LARGE FLOATAGE HAVE BEEN LEFT, 
THESE WILL FORM NO PROTECTION FOR MOSQUITO LARVAE. 
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MOSQUITO CONTROL 
etion for the larvae; but since 
ves do not fall until the season for 
squito breeding has practically ended, 


» schemes necessitate needless labor 
St. 

‘ter the reservoir area is cleared 
1 the reservoir filled, continual work 
mosquito control must be carried on. 
red lakes with clean edges or shore- ods used 
s greatly reduce the amount of work except that 
replaced by bl 


1 cost of this control, but nevertheless 

me is always necessary. 

Although they can not be relied upon 
complete control, the top-feeding 


Paris green is n 


now, Gambusia affinis, is useful as "orm spreat 
oge . netTho 
| auxiliary, and they were planted in ™&'™ d 
large reservoir for that purpose. °° 
However, they are more useful in So ke, : 
1) > ‘uity 1n navigating 
aller ponds than usually formed by ‘S™') 1 Bavis fe 
. . ros : ", light breeze wil 
lroelectrie projects. Yet there is one 5 ; 
; 2 : : . austanee 
1 reservoir to the writer’s knowledge ; 


which the Gambusia play an impor- : 

. . " . water bene: 

nt part in destroying the mosquito thod 

aati . » oe © , metno¢ 

[he reservoir of this particular 

; ‘ - : » action or the 
ject contains considerable debris of Bot] 
»0 1 Ol 


ree size, trees and logs which should ks hin iiniiions 
ive been removed before filling; it is seal of tl 
ssible that this debris protects the The amount 
Gambusia, which are very numerous, + 
. . quired are ma 

from larger fish which prey upon them. portion to the 
For complete control —by which is elearing done 
meant maximum possible prevention—of has been pro} 
2 : reservoir is fil 
n oil and chemicals. only along the 


he oil used in this work is a petro- and biehts where 


m squito breeding, dependence is placed 


um product and is usually some oil wi]] eather sma 
avier than kerosene and may be a form protecti 
ght erude oil. However, in one ease it mouths of cree 
} . . . - . 
is claimed that kerosene is better on may brine down 
iccount of a supposed toxic effect on the above. Wherever 
mosquito larvae. The oil is sprayed depth of water, boat: 


I U 


wer the surface of the water either port both men and 
] 


ilone by air pressure or by being mixed reservoir. For ponds 
in water by pumps which throw a_ ean not be re: 
Stream of the mixture as far as one must go over tl 
hundred feet. The oil spreads over the their sprayer 

surface of the reservoir in a thin film with them. 

which prevents the larvae from breath- Other meth 
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above have been suggested and in some 
cases carried out. One of these is the 
purchasing by the owners of the reser- 
voir of all land within one mile of the 
shore-line and moving off this land all 
inhabitants. This procedure attacks the 
malaria problem from the human side. 
Since the malaria parasite must pass a 
phase of its existence in a human being, 
the removal of all such from 
the flight radius of the Anopheles pre- 
the infection of that mosquito, 
therefore can not transmit the 
disease to other human beings. Since 
the flight range of the Anopheles is only 
necessary to remove 


carriers 


vents 
which 


one mile, it is not 
the inhabitants from land which lies at 
any greater distance. To supplement 
this course a proposal has been made in 
one case to range cattle on land so pur- 
The purpose of this is the fur- 
nishing of a of blood for the 
mosquito within the one-mile limit so 
that they may not be compelled to fly 


farther and become carriers by contact 


chased. 


source 


with human beings. 

Obviously these supplementary meth- 
limited to sparsely populated 
regions, where land values low. 
However, hydroelectric projeets are fre- 


ods are 


are 


quently built in just such regions and 
any method of reducing the expense of 
such costly construction without menac- 
ing the health of the people should be 
a general benefit to the patrons of the 
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public utilities. The 
still be for 
poses in the daytime, since the 
les is a night-time flyer and he: 
would be small likelihood of 
ing persons who spend a day 
boating. which 
during the night should be ad 
sereened, however. 


reservoir 


suitable recreatio! 


Camps are 


Assistance in control may also 
tained by fluctuating 
through various 
them in the winter, the floatage 
to elevations and 
higher shore-line on which it wi 
when the pool level is lower 
same rise of pool level tends 
bank vegetation. Therefore, at 
ginning of the next breeding seas 
pool is lowered to a clean shor: 
of floatage and vegetation. 

Although the preparation of 
voir for mosquito 
reckoned as a part of the 
struction of a hydroelectric proj 
can readily see that it is no sma 
itself. 


the Pp 


seasons. By 


is driven bac] 


control is 
minor 


1} ’ 
ii and 


It requires the ski 
both the civil engineer and ent 
gist, being, in fact, 
grounds on which these two meet 


one or ti 


common task to promote and prot 
health of those people in the comn 


of the project, while others at dist 


enjoy their electri 


places 


veniences. 


may 





HOME ECONOMICS RESEARCH BY THE 
FEDERAL GOVERNMENT 


By Dr. LOUISE STANL 


OF 


HOME 1 


of familiar 


rarely obvious to the layman, 


scientific aspect 


nothing is more familiar to all the 
the daily routine of the 
This, no doubt, is largely 


rld than 
IS¢ hold. 

reason Why household problems were 

i neglected as subject-matter for 

» importance of this field, however, 

is been forcibly demonstrated in the 

United three 

m most of the 30 million homes, the 


States these past years. 
pression forced some kind of readjust- 

It compelled the family in most 
count not only but 


in food, clothing and household 


pennies 


to 
ues 
ids of all sorts, in skills and services 
quired to carry on. Food values, espe- 
lly, most vital in 
in the average family 


about them to cut food costs to the bone, 


1 time of stress—who 


knows enough 

without ineurring a hazard to health? 
Under pressure of this kind, if never 

de- 


pendence upon home economies research. 


before, the home-maker realizes her 


When a family’s funds are at rock bot- 
tom, what are the best foods to buy? 
What will give the most for the money 
What at 
he minimum is an adequate food supply 
for a family of given size and make-up? 
How to protect the children on a re- 


the most in nutritive value? 


; 


stricted food supply? These questions 
ll for a scientific answer, not 
body’s guess or notion, or long-standing 


some- 


preference or habit. 
The U. S. Bureau of Home Economies 
receives a continual stream of requests 
r advice and with 
problems ; letters from individual homes, 
ind from relief agencies; from teachers, 
‘hild welfare societies, public health 


assistance such 


ONOMICS, U 


31 


on 


EY 


. DEI 


5 


clinics, ¢ 
kinds. 
been 


years 


engaged in 
piling informati 
uses of for 


and 
efforts of the pas 
pub 


as p ssible 


years has been to teach the 


to protect itself 


forced to live on restri 


} 1 
orKed 


are WV 
W er K \ 


; 
Se 


aneed diets 
market 


cost. i 
Indeed, so 


levels of 
the 


practical is this applicatio 


necessaries are 


up 


1 ol 


ment 
sted fi 


sent 


LS 


every-day life that 
the 


gauged to suger 


and at 
week to week, in 


COST. 


a pre 


as 


lowest 


are 
. 
SS releas 


information 
of 


ing 


values 


each ana 
foods. 

The home econ ‘SS Trese 
has developed in the 
Agriculture from a beginning 
40 years ago. ( 1887 cre 


mi ire] 


lpr 
Dep irtment 
more tl 


ongeress 1n i 


agricultural experiment stations in ¢ 


nection with land-grant colleges, 


the ‘compositi 


different 


provided for study of 
and digestibility of the 
animals.”’ 
Agriculture 


. . 
ating 


of food for domestic 
the of 

mended that ‘‘questions re 
use of an agricultural 
for man 
President 


Secretary 


prod 
be 
in 


1et 
should also 
Cleveland, 
Congress, commented : 

sider that fully one half of all the m 


earned by the wage earners of the civ 
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ilized world is expended by them for food, clothing and household 
food, the importance and utility of such ings, the bureau now studies « 
an investigation is apparent.’’ Congress problems of the home, standar 
voted that year $10,000 ‘‘for the study costs of living, time and energ 
of human food and human nutrition,’’ for household operations, and 
and the important researches of Dr. W. household consumption of ag 
O. Atwater, already begun elsewhere, products. 
became the basis for subsequent work of Much of the bureau’s w 
the Department of Agriculture in this varied fields is carried on i 
field. That work was carried on from’ with other branches of the de] 
1894 to 1914 in the Office of Experiment and with state organizations 
Stations, where the program was wid- ent, for example, vitamin s 
ened to include investigations of the under way as a part of poult: 
relative cost as well as the composition experiments at the experiment 
and nutritive value of food materials; operated by the Bureau of Ani 
studies of dietaries, of the digestibility dustry at Beltsville, Md. Vit 
of certain foods and of the principles of essential to prevention of rickets 
human nutrition. dren, but not widely distribut 
In 1915, following the passage of the common foods, is present in t] 
Smith-Lever Extension Act, the Office of eggs. Investigators had fou 
Experiment Stations was absorbed in a_ that the vitamin D content 
new unit of the Department of Agricul- is greater if the hens are fed 
ture called the States Relations Service, including either cod-live 
through which home economies research Sterol, or if the hens 


was continued under authority of Con- Tests have recently bee 
la 


gress ‘‘to investigate the relative utility bureau’s nutrition laboratory 1 
and economy of agricultural products which of these methods of tre 
for food, clothing and other uses in the most effective. These tests 
home. ’’ Thus the field was ex- when cod-liver oil is fed 
tended to include the consumption value level, its vitamin D is more « 
of all the agricultural products used in stored in the egg yolk than is 
the material equipment of the home. min D of an equivalent amount 
Obviously important here, in addition to sterol. They show also that 2 
food products, are cotton and wool. of ecod-liver oil is more effective 
The Bureau of Home Economies was_ per cent., but that no greater 
established in the Department of Agri- vitamin D is effected at a 4 per ec 
culture in 1923. This action came as_ 6 per cent. level. Fifteen n 
part of a plan by the then Secretary diation of the hen with a car! 
Henry C. Wallace to strengthen the lamp apparently has the san 
scientific work of the department in re- vitamin D storage as 1 per ce 
spect to home economics. It eoineided liver oil in the diet. As to vi 
also with a general reorganization of the these experiments the anti-rachiti 
whole department on functional lines of egg yolk seemed to vary almost 
which separated regulatory, research, concentration of viosterol in 1 
and extension work. Thus the field of the hen. 
home economics research was again Another vitamin study now 
broadened and this time dignified by the ress is part of a plant-breeding 
status of a bureau. In addition to ment looking to the producti 
studies in foods and nutrition, and the variety of potato rich in vitamin 
utilization of agricultural products for yellow-fleshed South American | comn 


Series 





HOME 


is crossed 
The 
ling experiments are carried on by 
Bureau of Plant Industry, the 
1u of Home Economics makes the 
The 


is that a yellow-white potato can 


does contain vitamin A, 
white potato. 


4] 
tne 


common 
and 


nin assays of the product. 


btained which will contain vita 


A. 
Again, 
wn under controlled conditions, are 


potatoes of given varieties, 


to determine the effects of differ- 


tors on le cooking 


production fae 


i 
lity and palatability. 


th 
T 


WOrkK, 


his 
ilso, is done in cooperation with the 
sureau of Plant Industry. 


ments with rice have shown that differ- 


Experi- 


varieties require different cooking 
periods, and that true 
ewly harvested rice as compared with 


this is also of 
rice that has been stored for a year or 
Therefore the bureau 
gested to the trade that rice of different 
varieties or of different 
separately, not mixed. A special study 

vegetable cookery is under way to 


more. has sug- 


ages be sold 


determine methods of preparation that 
will maintain the vitamin and mineral 
‘content of the 
develop and retain the flavor. 


Meat studies are in progress to deter- 


vegetables, as well as 


mine the influence of such production 

ctors as breed, sex, feed and age of the 
the 
and to establish a scientific basis 
These experiments 


animal, on the edible quality of 
meat, 
or meat cookery. 
are carried on in cooperation with the 
Bureau of Animal Industry and state 
experiment stations. A_ satisfactory 
method of canning and 
chicken would help the farm housewife 
to have a better balanced food supply 
the year around. To develop such a 
method is the object of other experi- 
ments in the food utilization laboratory 
of the Bureau of Home Economies that 
tax the knowledge of food specialists, 
physicists and bacteriologists. 

The comparative qualities of different 
commercial fats are being studied in a 
series of tests for flavor, creaming power 


home meats 


ECONOMICS 


RESEARCH 


ferent melting 
perimental animals produc 
Bureau of Animal Ind 
similar plan of inter 
tion, thi : 
physical and ¢ 
able in eggs 
are being ; 

In the fie 
bureau is 
far made 
searches to hou 


ton and wool, 


these studies, 
fabrics under 
subjected to we 
oratory tests 
different 
for 


varietl 
different ty 
determined in 
ance. 
The 
affected by the meth 
laundering. Studies are 


durability 


made of the reaction of different varie 
ties and erades of eotton to the tempera 
tures and reagents used in laundering 


Experiments to develop 


methods of finishing cotton fabries, 


1m} r 
in the mill and in laundering, are 
carried on in the bureau’s textile lal 
and coating 


tories. The penetrating 


power of different sizing mixtures and 
the effect of 
; 


and usefulness of the fabric 


these properties on the ap 


pearance 


are subjects of investigation. These 


e textile manufac- 


lect 


findings will assist t] 
turer 
the suitable finish fi 


1 


as well as the housewife to se 
ra given fabric. 
Another part of the textile work com 
the 
for specific consumer needs with a study 
for household textiles and 
New fabrics for 
household uses are developed through 


bines development of new fabrics 
of designs 
garments. special 
experimental study and new designs are 
worked out for household articles which 
make an effective and 
wool. The bureau was the first ageney 


use of cotton 





THE SCIENTIFIC MONTHLY 


‘ountry to initiate research on 
clothing designs for children, taking into 
account health and training of the child. 
To date, 
adopted and put on the market by eight 
Ex- 


29 of these designs have been 


commercial pattern manufacturers. 
hibits of the garment models are in con- 
stant demand by public health clinies, 
medical associations, visiting nurse asso- 
clations, and other 


organizations concerned with child wel- 


schools, eolleges 
fare. 

In addition 
agricultural products, the bureau con- 
siders the consumption habits and needs 


to studies of individual 


of the family for goods and services of 
many kinds. Different the 
population and of families of different 
some are 


groups of 


economic status are studied. 
marginal groups, where the need for im- 
provement in standards of living is espe- 
cially urgent. The information obtained 
is used by extension workers and others 
in helping home-makers to make use of 
family resources. It contributes also to 
the knowledge of demand 
which is needed for better adjustment of 


consumer 


production to consumption. 

Food consumption studies are an espe- 
cially important part of these standard- 
investigations. Dietary rec- 
for definite periods at 


of-living 
ords are kept 
various seasons, covering quantities and 
costs of the different foods consumed by 
families, individuals, or institutional 
groups of various social and economic 
levels. This information is analyzed to 
determine the amounts of different types 
of food consumed, their adequacy from 
the standpoint of good nutrition, and 
their economy in the diet. On this basis 
practical suggestions are made to home- 
as to food selection and pur- 
For three years past, special at- 


makers 
chase. 
tention has been given to low-cost ade- 
quate diets and the problems of relief 
agencies. 

The economie researches of the bureau 
also include studies of the work now ear- 
ried on in the home and methods of in- 





creasing the efficiency with 
done. The primary purpose 


home-makers to 


+ 


make the best 
their time and energy, and of t 
spent for household equipment 
other methods of lightening 
Such information is especially 1 
the present time by farm wome: 
the necessity for a live-at-home pl 
adds many household tasks to s 
already heavy. 

The 


maker’s time when spent 


economic val 


household tasks is judged by 

the money costs of the homen 
the commercial product. Ther: 
course, a wide 


range in 1 


very 
from the differ 


return 
that can be done in the home, and 


nomic 
mation from studies p1 
home-makers with a scientific bas 
the choice of 
their time. These studies of | 

efficiency are also of value to t] 

ested in the planning and buil 
rural and city homes, to manufa 
distributors of 
laundry own 


these 


tasks on which 


and household 
ment, to 


others interested in the extent 


bakers, 


commercial substitutes are r 
home-made products and services 

The fundamental point of vir 
which all the work of the Bur 
Home Economics is carried on is t! 
the home-maker, who is usually the p 
chasing agent of the household. ' 
home is the great consumer market 
the chief agricultural product, whi 
food; for other agricultural prod 
such as cotton and wool; for manuf 
tured products in the form of house! 
equipment and _ furnishings. Ver 
clearly, then, a Bureau of Home E 
nomics, in the U. 8S. Department 
Agriculture, is a link between prod 
and consumers in the greatest of 
markets. It is in a position to give 
directly, toward a planned econo! 
where consumers’ needs and produc 
programs are coordinated. 


terio] 
ymou 
pend 
realn 


THE BACTERIOPHAGE IN INFECTIONS OF 
BONES AND JOINTS 


By Dr. FRED H. ALBEE 


PROFESSOR OF ORTHOPEDIC SI 


has been said, and with n 
tion, that upon the activitie: 
‘teria the very existence of man de- 
ds. Without bacteria there could 
Every 


| 
i 
| 
I 


. living organism in the world. 
nimal and plant owes its existence to 
. fertility of the soil, and this in turn 
epends the activity of micro- 


upon 


reanisms. Chis 


ean be said in 


also 
eference to the digestion of man, par- 
the 
wel. Few people assign to bacteria 
important position in the world of 
ing things that they justly occupy, 
the bacteria 
cnown to-day have developed in such a 
vay that they can live in the human 
for this kind 
numerous which 
perfectly harmless and in no way re- 


‘ularly in the lower segment of 


vhereas only a few of 


ody, and every one of 


ere are others are 
garded as the enemies of man, but must 
be numbered among his best friends. 

It has only been recently realized that 
f these benign varieties the bacterio- 
phage is probably the most life-saving 
ind influential in the 
kind. It been 
l’Hérelle as an ultra-microscopic living 
rganism the 
pathogenic bacteria and reproduces it- 
self. It is so potent that the principle 
is often active in a dilution of one in 100 
million. Most strains of bacteriophage, 
however, are specific for certain kinds of 
bacteria or even for certain strains of 
these species. The bacteriophage may 
be present in small quantities in culture 
but remain unnoticed and may be the 


welfare of man- 


has described by 


which is parasitic in 


‘ause of variations occurring apparently 
spontaneously. The nature of the bac- 
teriophage has stimulated a large 
umount of research on account of its im- 
pending importance throughout the 
realm of medicine and surgery. 


pests or 
with mu 
man in 
tic animals, cro} 
the activities 
benefits derived by) 
organisms are ver 
fortunate that pract 
tive species IS pl 
within bounds by 
organisms, either 
But 
would stand little 


for these 1 
competing with 
animals. Biolos 
of controlling 


the human subject have not been consid 


ered possible until this newly observed 
phenomenon was first deseribed by F W 


(1915) and F. d’Hérelle (1918 


who found an ultra 


Twort 
microscopical pat 
site of pathogenic bacteria whic] | 


markedly beneficial effects in certa 
acute intestinal diseases, such as 
lary dysentery and cholera. 


site he ealled the 7 


virulent 
them, 


because it liv ed 


thus 


le patient's 


bacteria and destroyed 


1 
T} 
I 


many instances savil 
There were, he demonstrated by 


tory experiment, 


**races’’ of phage 
ence as to the type of bacteria it wou 
destroy; but also having certain adap 
able destructive influences toward other 
strains of bacteria 

In one of his earliest experiment 
with dysentery bacilli he added about 
0.0001 ce of bacterial culture to a y 
broth culture and subcultured the mix 
ture immediately to an agar slant. Ult 
mately, the surface of the agar was well 


covered with a roughened layer of the 
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multiplying bacteria. Then, after a long 
period of time, two little islands ap- 
peared, two clear plaques perfectly cir- 
cular in form where the agar was bare, 
entirely free of all traces of the bacterial 
colony. D’Heérelle explained this strik- 
ing phenomenon by the spontaneous 
appearance of a bacteriophage which 
absolutely destroyed the bacteria with 
which it came in contact. 

To prove this, his next step was to 
apply a platinum loop to the roughened 
surface of the agar and transfer a bit of 
the bacterial colony to a test-tube of 
clear bouillon and ineubate it. Within 
a short time, the tube was so teeming 
with bacteria that it was turbid and 
opaque. D’Hérelle then transferred to 
this turbid culture an infinitesimal por- 
tion of one of the clear plaques on the 
agar slant. After a few hours, the bouil- 
lon, as if by magic, became perfectly 
clear and transparent, and centrifuging 
of the culture failed to disclose any bac- 
teria whatsoever. Not only had all 
bacteria been killed, but their bodies had 
been lysed or dissolved. 

Now if a chemical germicide had been 
placed in this tube or heat applied, the 
bacteria would have been killed, but at 
the bottom of the tube there would have 
been a sediment, a deposit as a result of 
centrifuging, millions of dead bacterial 
bodies. Not so in this tube of d’Hérelle. 
There was not a trace of sediment. Not 
a dead bacterial body eould be found. 

The analogy between these experi- 
ments and the spontaneous appearance 
in a bone or joint wound of a bacterio- 
phage, when one seals it up for a long 
period of time (6 or 8 weeks) with such 
substances as vaseline gauze, Bipp or my 
paraffin tampon, is striking. Following 
operation or at subsequent dressings, 
when one fills the wound with the par- 
affin tampon it is discharging profusely. 
When the dressing is removed, at the 
end of 6 or 8 weeks, there is a marked 
change. The granulations are red, vel- 
vety, and in every respect the wound has 
the appearance of a healthy one, pro- 


vided a_ bacteriophage has 
spontaneously. It should be 1 
the same phenomenon, namely, 1 
taneous appearance of a specific 
has oecurred here as in the 
observation of d’Hérelle. Th 
tant element in the two phenome: 
one in the test-tube and the ot 
wound, was a sufficient lapse 
without sweeping away the dis 
or products of the wound or 
the introduction of extraneous « 
nation. According to d’Hérell 
races of phage were always pr 
the intestinal tract of man. Th: 
sitic activities, however, appar 
creased in accordance with the 
and virulence of pathogenic | 
with which they came in contact 
had a specific action. It was fi 
found possible to increase and int 
this parasitic action by administ 
doses of a laboratory prepared 
specific phage. 

The action here is analogous 
which happens in a citrus gr 
Florida, which is infested with an 
ism known as the purple scale, 
kills orange trees just as pathoge1 
teria kill human tissue. There ar 
to the agriculturists two meth 
combatting this destructive orga 
(1) to spray his trees with a st 
chemical which is somewhat analog 
the Carrel-Dakin treatment of a w 
and the other method is to use a | 
ficial parasite or, speaking in surg 
parlance, a bacteriophage, to destroy 
resistant enemy organism. The be 
cial parasite commonly used in this 
Stance is known as the red-heade 
fungus. This organism penetrates 
body of the adult scale and eventua 
kills it as well as its eggs or larvae 
the fungus does not spontaneously 
pear in the grove, which it usually d 
not, the agriculturist introduces it 
the laboratory himself. Relatively sma 
inoculations will suffice in that it pr 
liferates rapidly and spreads throug 


} 
i 


out the grove. It is a biological agent 
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BACTERIOPHAGE 


| is actively aggressive in its destruc- 

influence upon the enemies of the 
we. On the other hand, the chemical 
ray will have no influence except upon 
that it 
shes, or a rain may immediately wash 


organisms mechanically 
away, and in this particular scale its 
Further, 
has been found undesirable to spray 


tency is very unsatisfactory. 


ith chemical a grove in which the bene- 
ficial parasite has been introduced or 
as appeared the 
hemical has been found to be more de- 
structive to the beneficial parasite (or 
than to the pathogenic 
A lesson, I believe, should be 


spontaneously, as 


icteriophage 
rganism. 
lrawn from this with respect to the sur- 
vical use of the bacteriophage in wounds. 
When one is looking for the beneficial 

ion of the bacteriophage he should 
never introduce into the wound a 
teriocide in the form of a chemical. 

time infected 
have béte 
One needs only to read Homer 
nd other ancient writers to realize this, 
and a 


bae- 


immemorial 
been 


Sinee 
wounds the surgeon’s 


noire. 


treatment 
throughout the ages gives renewed evi- 
dence of the old adage that doctors dif- 
fer, and again that 
dvances move in cycles. The search for 
leal wound treatment is centuries old. 
Primitive man’s wounds 
with dry moss or fresh leaves, ashes or 
natural balsams. 


review of wound 


proves scientific 


were dressed 
The spear and arrow 
wounds of Homer’s heroes were treated 
by sucking and ecauterization with hot 
irons and filled with pounded root pow- 
ders. After any of these local measures 
had been carefully applied, appropriate 
incantations, recited with religious fer- 
vor, were considered necessary to insure 
healing. 

Enough has been stated to show the 
unusual attitudes taken in reference to 
wounds throughout the ages, and there 
has been no more revolutionary de- 
parture in this important part of surgi- 
eal practise than the one I am to set 
forth in this communication. 


The first intimation of 
customary frequent dressing « 
was a brief deseripti mn 
doctrine of 
technique were « 
we might find a resemblance 
Hunt 
tion with his classic study 


rked 


or Orr treatments 


and information, rema 
sometimes just as well 
The nineteent 

standing because of the 


alone. 


antiseptics and germicides by Lister 
With the world war e: 

Dakin treatment, the a 

It combined qualities 


wound antiseptic 
It dissolved the 


dates and thereby permitted the nasce 


the tissu¢ Ss. 


chlorine which it contained to penetr: 
to the 
the wound. 
methods of 
excellent. There were, | 


bacteria in the deep 


As compared Wi 


recesses 
treatment the 
objections to the 1 


rush of 
tions 


war surgery 
gained more c 
queney of irrigation and « 
distressing to the patient, 
the surgeon, and alway 

the risk of reinfection 

organisms. It 


extraneo 


pro- 


draw 


also necessitated 


longed hospitalization, a serious 
back of any treatment, particularly in 


these days of depression. The necessity 


1 . 4 . 
ne insertion ol 


of cutting a window for t 
the tubes and the softening of the 
by the constant 
Dakin fluid rendered immobilization 
perfect, which is so 
prevention of 


introduction of 


important in 
the 
the 
the surrounding soft structures. A uni 


. oa Fl 
rranula 


oedema in 
tions, deep portions of wound and 
form pressure over the wound, as well as 
the neighboring structures, is most im 
portant. 
caps also applies to 
maggots. 

My present method of treating osteo- 
myelitis and suppurated both 


The above enumerated handi 


the use of the 


joints, 
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acute and chronic, is as follows. For 
purposes of brevity, the surgical tech- 
nique will not be discussed at this junc- 
tion. Suffice to say that the indications 
are the same and the precise operative 
surgical work is carried out whether the 
phage is used or not. 

Technique: The usual sequestrectomy 
and saucerization are completed, and a 
eulture is taken. I do not use alcohol 
or iodin, lest they interfere either with 
the development of the spontaneous 
phage or with the specific laboratory- 
bred phage after its introduction. (If 
a specific phage has already been found 
from a culture previously taken from an 
existing sinus, two thirds of a test-tube 
of this phage is poured into and over the 
wound, so that the whole surface is 
bathed.) The wound is then filled with 
a paraffin and vaselin mixture, 75 per 
cent. paraffin to 25 per cent. vaselin, 
providing the wound is shallow and 
there is no danger of its orifice at the 
skin closing too soon; or, in cases where 
the wound is deep and made through 
heavy muscles, 90 per cent. paraffin to 
10 per cent. vaselin is employed. No 
vaselin gauze whatsoever is used. The 
paraffin and vaselin are heated to 110° 
F’. and poured in as a liquid or forced in 
by pressure through a large syringe. In 
most cases, the syringe is the method of 
choice, in order to insure penetration of 
the mixture to the innermost recesses of 
the wound. The orifice of the wound is 
closed over with several layers of gauze 
saturated with the same paraffin com- 
pound and the end of the syringe is in- 
serted through a tiny hole in this sat- 
urated gauze and the wound cavity, 
with all its recesses, completely filled. 

A rubber catheter is inserted through 
the paraffin-vaselin wound tampon to 
the bottom of the bone cavity. The 
other is allowed to project through the 
dressings and east (which are applied as 
usual), with a sterile gauze or cotton 
over the end. If the laboratory exami- 
nation of the culture reveals that it is 


possible to develop a bacteri | 
cific for the organism pres 
cubic centimeters of this pl 
jected through the rubber eat 
or twice a week. Care should 
when making periodic injecti 

infect or contaminate the er 
tube. Should the bacteriop| 
spontaneously in the wound, i 

the laboratory-bred phage 
advantage in that it accentu 
action of the native phage and 

a more specific one. This pract 
still further advantage because 
original phage does not complet 
stroy a culture, the organisms t!] 
vive give rise to a resistant strair 
may not only be pathogenic for 

but later be unaffected by am 
cific bacteriophage. In large 
several catheters may be inserted 
of which are multifenestrated. 
much as the catheter is firmly im} 
in the paraffin-vaselin tampon, tl 
jected phage fluid can not flow backy 
between the catheter and the ta 
It must, therefore, make its way 
between the tampon and the 
granulations, and thus, by reason 
own bulk, spread widely. Further 
since the phage is, by nature, a n 
plying organism, it will thus aut 
cally spread over the wound surface 

At the end of eight weeks the cast 
removed and the wound dressed, gr 
care being taken not to traumatize 
granulating surfaces. The disc 
around the edges of the wound is \ 
off very gently with sterile gauze 
the skin cleansed with benzine. 

If the wound is not entirely 
when the cast is removed, it is 
bathed with a test-tube of the prepa! 
specific phage fluid and a catheter 
catheters inserted to the depths of 
wound. A paraffin-vaselin tampon 
used as before and a cast applied for 
eight-week period. A culture is als 
taken at this time to determine whet! 
the bacterial flora of the wound has 
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Perlodle injections through the catheter 
ven as before. 

ave recently completed a statistical 

of 100 consecutive cases treated 


} 


is method which shows that the 


we healing time for a case of osteo- 
tis so treated is about six months. 
type of infecting organism varies 

ylococeus, or a mixed infection 


staphy lococecus pred minating, 


¢ the most frequent. It is interest- 
note that the bacillus Welchii 
ired in seven of the series of 100 


ses. However, the rod was extremely 
and attenuated and did not inter- 
fere in any way with the healing of the 
ind. The flora 
ent. of the cases, usually to a 
rable type of organism, resulting in 


changed in 22 per 


more 


rapid healing. 

Those cases in which a native phage 
evelops usually do very well without 
laboratory-bred 


4 


e insertion of a 


nhage. However, in view of our latest 


investigations, we feel it is wise to in- 
ject periodically a race of phage of the 
have at 
work for a maximum period of time a 
phage of the highest specificity. In this 


chest order to 


potency, in 


way, any possible decrease in potency of 
he native phage is offset. 

The treatment of a group of cases of 
steomyelitis with complications, such 
as infected fractures and joints, entails 
1 multitude of considerations. In most 
f these cases, we have deep wounds ex- 
nding into the bone, with varying de- 
grees of infection. The ideal wound 
dressing must, therefore, have a degree 
f solidity sufficient to restrict the 
tendeney of the orifice at the dermis to 
earlier than the depths of the 
wound. At the same time, this tampon 
should be such that it can be inserted in 
practically a fluid state, in order to flow 
uninterruptedly to every recess of the 
wound; it should then become semi- 
solid, thus tending to conserve the origi- 
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formation. 


b) Later ex] nee has 
even when an excess of vaselin is added 
with the vaselin gauze, the gauze is 
apt to become ad] erent to the 
the bottom of the wound and so 
extrusion of the tan pon al d delay 
ing. 

c) The woun eranulations are 
likely to strangulate through the meshes 
of the gauze. 

None of these complications ever 
arises with the paraffin and vi 
dressing, which, because of its propel 
degree of solidity for the particular cas 
the uniformity of its consistency and its 
slippery surface, will always extr 
much more satisfactorily than the \ 


lin, vaselin-vauze dressing. 
more, it has been found that the bacte 


riophage occurs spontaneously just as 


frequently as with the vaselin-g 
dressing; also, the laboratory-bred 
phage, when introduced, acts as fa\ 
ably. I have been unable to find a1 
shortcomings of this dressing as con 


pared with either the Bipp or the vase 


Bipp, how 
ever, may be contra-indicated because of 


lin, vaselin-gauze dressing. 


the possible unfavorable chemical action 
of the iodoform upon the bacteriop! age 

In addition to its application to ir 
fected bone wounds, the bacteriophage 
has proved a most 


emcacious specine 


agent in combating lesions such as fu 
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runcles, boils, carbunecles and phlegmons. 
For these conditions it may be applied 
in two ways: 

(1) It may be thoroughly rubbed 
over the surface of the wound and the 
lesion covered by sterile pads soaked in 
bacteriophage; or, if the lesion is of ex- 
tensive size or depth, it may be dressed 
with the paraffin and vaselin tampon 
with a catheter incorporated for periodic 
introduction of bacteriophage. 

(2) It may be injected subcutane- 
ously into the soft parts by means of a 
hypodermic needle about the periphery 
of the lesion. 

In bacteriemia, particularly with 
staphylocoeceus aureus, a bacteriophage, 
prepared with asparagin as a medium 
and injected into the blood stream, has, 
in the hands of Dr. MacNeal,’ reduced 
the mortality from practically 100 per 
cent. to less than 50 per cent., even when 
there have been two positive blood eul- 
tures. Not only is the bacteriophage a 
successful local therapeutic agent, but it 
has the added advantage of helping to 
establish a possible general so-called 
immunity on the part of the patient. 
Also the bacteriophage is, to some de- 
gree, effective in experimental animals 
when injected at a site distant from the 
infected focus. 

The invariable excellence of the re- 
sults of this new method of treatment 
for infected wounds should make it un- 
questionably preferred by all those who 
experience its advantages over former 
methods. I believe that the bacterio- 


phage will eventually become one of the 


surgeon’s important weapons against in- 
fection. Its potency has become so 
widely recognized that certain govern- 
ments (India and Brazil) have passed 
laws that it be kept constantly on hand 
for use in certain intestinal diseases. 
My desire is to stimulate the interest of 
the surgical world in a phase of bacte- 
riology which will have a profound in- 
1 New York Post-Graduate Hospital. 


fluence on the future treatment 
cal infections. 

My experience with this new 1 
for treating osteomyelitis has con 
me that it is far superior to 
method I have used, and this 
is borne out by the statist 
which shows the time of 
rially reduced. A summary 
vantages of the dressing follow 

(1) It is simple in its ap 
requiring a minimum amount 
on the part of the surgeon and 

(2) It does not interfere with t 
mobilization of the part (as, { 
ple, in the case of a compound 
fracture or suppurating joint), 1 
it favor oedema of the granulati 
the soft structures because of int 
of pressure at or in the immediate 1 
borhood of the wound, since there 
window in the east. This is quit 
trary to the Carrel-Dakin or 
method of treatment, both of 
must, of necessity, have a windovy 
east. I believe that a uniform pr 
over the wound and neighboring t 
(such as this method affords) wil 
oedema—an important considerat 
the healing of a wound, as is exemp 
in the case of varicose ulcers. 

(3) The paraffin-vaselin tamp 
matically yields to the encroachm 
granulation, healing and closure 
wound, thus gradually extruding 
keeping up a constant physi 
pressure upon the surface of the | 
at all times. This is more effectiv: 
frequent dressings by the surgeon, 
in addition, avoids the possibility of 
infecting the wound by a foreign fl 
of bacteria. 


(4) This dressing is favorable to t 


appearance of a native bacteriop! 


and to the periodic introduction of 


laboratory-bred phage. 


hospitalization, which at this time 


depression is one of its most importa 


advantages. 
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OnLY a few generations ago, manufac- who like t 
¢ consisted almost wholly of chang- are wont t 


} 


the form of raw materials found in now are livin 
‘e, In some measure, this is the case In these moder 


-day and is likely to continue indefi- chemist, along 
y. For instance, trees are felled and wood-working n 


sawed into lumber of various shapes. In chinery, is inte 


OS L¢ 


turn, the lumber is worked by machinery but the chemist’s in 


‘by hand in the making of, say, furni- raw materials is 
Again, the fleecy content of the reason. The chemist 
on boll is spun into yarn and the all about simply chan; 
woven into fabric. True, the sur- wood and cotton. 
if fabricated wood may be modified two materials are 
in appearance or disguised by the appli- He takes wood, 


tant 


ition of lacquer, varnish, paint or some in cellulose ce 
ther finish, while cotton yarn may be rayon and certain 
leached or dyed, or the cotton textile considerable 

may be bleached, dyed or printed. How- dustrial chemi 
ver, a wooden article, produced by wider and m 


cry 


merely changing the form of the raw _ products, larg: 
material, is still wood, while raw cotton, most pure c 
though changed as to its form, remains of wood or of 
tton. ucts are in ni 
Facilities for making things of wood, material in 

itton and other natural materials long other properties. 
go passed through a transition from Although cott 


the use of hand tools—the spinning- 1s not the form mos 
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wheel, hand looms and other manually- industrial chemist, 
perated equipment—to power-operated to take a cotton dres: 

machinery and looms and the like. Thus and by chemical processes n 
t was that we entered the Machine Age. motion-picture fil 
But manufacturing was almost wholly mobile finish, tr: 
‘oneerned with altering only the shape cement, or any 
chemical products used 


is. 


me ¢ 


f natural materia 
During the past quarter of a century, or elsewhere. 

ind more particularly during the less Before the present de 

than two decades since fateful 1914, the lines of industrial 

with the start of the world war, there facturing was limite 

has grown up in the United States a tre- ural materials. Also, ma 

mendously important new industry, de- these substances as nature | 


seribed broadly as the diversified indus- them for purposes of her own « 
f ti 


trial chemical industry. Therefore,some As a result, many of 
541 
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rials possessed serious undesirable prop- 
erties, judged from the standpoint of 
their applicability to industrial and 
other uses. 

Take rubber as an example. Natural 
rubber, as is well known, is derived from 
latex, the milky juice of the rubber tree. 
It is believed that the purpose latex 
serves is to protect the tree from certain 
insects. This being the case, with na- 
ture not having developed this juice for 
man’s use for such purposes as the mak- 
ing of overshoes, automobile tires and 
various other rubber products, it is not 
at all surprising that latex has certain 
undesirable properties. 

An animal’s hide or the skin of a rep- 
tile is provided by nature with a view 
not only to meeting the general require- 
ments of species but to suit the peculiar 
needs of the individual. The texture 
and the physical properties of any hide 
or skin may be further modified by the 
health of the creature, the season of the 
year and other factors. These consid- 
erations make it obvious that there is a 
marked difference in uniformity ; in fact, 
no two pieces of such natural materials 
are exactly alike. It is, therefore, very 
evident that nature is not at all con- 
cerned about the use of the external 
coverings of her creations in the making 
of handbags, bookbindings, furniture 
coverings or for any of the other arti- 
ficial uses to which skins and hides are 
put. 

Similar considerations apply equally 
to such natural products as_ ivory, 
mother-of-pearl, and to the gums and 
oils used in paints, enamels and other 
finishes, to mention but a few. Besides, 
with many materials found in nature, 
there is the limit of size to further 
handicap those who would make use of 
the stuffs. Nor are some of these mate- 
rials always to be found close at hand; 
rather it is necessary frequently to go 
literally to the ends of the earth for cer- 
tain raw materials, while all too often 
the available supply is very inadequate. 

Again, the multitudinous and special 


requirements of our complex preser 
life make necessary things whic 
not even dreamed of in the so- 
good old days of the horse and 
the windjammer and tallow dips 
it is to the chemist’s test-tube 
moderns look for new materials an 
applications to increase our com! 
enjoyment, our advancement a 
nomic and social lines and even cer 
phases of political progress. 

Since rubber is at once one of 
familiar and most useful of 
let us consider what the ech: 
achieved in making it synthet 
Known as DuPrene, synthetic rul 
now produced from such common 1 
rials as coal, limestone, salt and 
These are found right here in ou 
country, and in the greatest abun 
Therefore, it is no longer necessar 
depend upon distant sources of sup; 
of natural rubber, should a sit 
arise that would make it either necess 
or desirable to manufacture rubber 
supply all our needs in a factory inst 
of importing the natural produ 
distant parts. Not only is DuP: 
satisfactory substitute for natural 
ber for almost every purpose, but 
in fact, superior to natural rubber 
certain uses. 

Cowhide and snake skins ean b 
closely simulated in appearance by 
quered fabrics that it is not necessar: 
depend entirely upon the natural p 
ucts for materials for use for bookb 
ings, upholstery, hand luggage and \ 
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ous other purposes. A woven co 
backing with a surface coating of |! 
quer, derived from nitrating the lint: 


shaved from cottonseed, gives ws 


waterproof material of fully sufficient 
strength and great durability. It can b 
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made in any desired width and leng 
while every square foot can be ident 
in appearance and quality, owing 
chemical control in the manufactur! 
of this lacquered fabric. 

From cotton as a basic raw materia 


the industrial chemist makes plastic: 
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ich there are not to be found coun- 
narts in natural substances. 
ynthetie gums and oils devel yped in 
laboratory are pro- 


research now 


ed in the chemical manufactory for 
in the making of interior and exte 
- finishes of a distinctly different type 
natural 


enamels made with vums 


naints using natural oils in their com- 


tion. Camphor, which, as a natural 
luct of a tree, comes from Japan and 
er parts of the Far East, may now be 
le by chemical processes from one of 
» constituents of turpentine, while the 
rpentine is obtained from the pine 


tumps of our own southern states. 
uch the extent of t 
the manufacture of chemical 
be little 
unts to thousands of tons annually. 
What 


ival 


he use ol camphor 
products 
reall 


appreciated, \ 


are known commercially as 


stores consist of materials from 


pine stumps and include rosin, turpen- 
pine tar and pitch and pine oil. 
industrial chemist rosin in 


uses 


sealing wax, electrical insula- 


paper, paint, varnish, soap, lino- 


ses. Turpentine is used by the chemist 
in medicines, perfumes, paint, varnish, 
shoe polish and, as has been mentioned, 
synthetic camphor. Pine tar and pitch 
find uses as rubber softeners, in paint 
and on rope or cordage. Pine oil is used 
by the chemist in disinfectants, for re 
claiming rubber, in medicines and per- 
fumes, for mineral separation and in the 
textile industry. Without the aid of 
the southern pine stump 
would remain little more than an ob- 
struction on cleared land. Chemistry 
gives the pine stump an industrial value. 

Fixed nitrogen for industrial and 
agricultural purposes is highly impor- 
tant. Not so very long ago, the chemical 
manufacturer and the farmer had to de- 
pend very largely on natural nitrate 
of soda imported from distant Chile, 
though some was obtained by the distil- 
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this field of knowledge are indispensable 
to the development of new products and 
appliances for increasing man’s comfort 
and improving his health and living 
conditions. 

Opportunities for employment also 
have been vastly expanded as a result of 
jobs created by new industries estab- 
lished to manufacture products devel- 
oped by the chemist and his coworkers. 
As a result of the discoveries and inven- 
tions of our scientists, America has come 
to a state of economic independence 


which is practically complete 
every line. We have fixed nitrog 
we need no longer import nitrates 
Chile: we seem to be about to d 
our own potash resources in the S 
west; we are able to make, s] 
occasion arise, synthetie rubl 
ceptable quality. These are n 
few striking examples of the 
dously important contributions 


our own development of ¢] 


mica 


facture has made toward <A) 
nomie independence. 


EXPLORING THE ATLANTIC’S GREATEST 
DEEP 


By Dr. PAUL BARTSCH 
USKS AND CENOZOIC INVERTEBRATES, U. S. NATIONAL 


JOHNSON-SMITHSONIAN DEEP-SEA EXPEDITION 


THe Johnson-Smithsonian Deep-Sea 
Expedition to the greatest of the Atlan- 
tic’s deeps, the Puerto Rican Deep, was 
made possible through the generosity of 
Mr. Eldridge R. Johnson, of Philadel- 
phia, the genius who organized the Vic- 
tor Talking Machine Corporation. Mr. 
Johnson placed his wonderful yacht, 
The Caroline, at the disposition of the 
Smithsonian Institution and equipped 
her without quibble or stint with the 
most up-to-date instruments for marine 
exploration. Through the cooperation 
of all agencies at home and many 
abroad, we supplied the ship with all the 
necessary gear to enable us to achieve 
what I may now claim, without egotism, 
to be a greater return than that obtained 
by any previous expedition in an equiva- 
lent period of time. This material is now 
in the hands of specialists for report. 
You will also be pleased to hear that we 
are busily at work with the creation of 
a new winch that will enable us to obtain 
specimens from any depth, next year, 
when we return for a final effort to the 
Puerto Rican Deep. 

To-day I thought you might like to 
hear something of our biological catches. 
As all living creatures of complex or- 


ganization begin as a single cell, | 
be pardoned by beginning with th 
cellular creatures, secured wit! 
Nansen water bottle and our finer 
nets and bottom samples. Most o! 
—whether plants, such as diatoms 
algae, Foraminifera (the chalk ar 
eulae) or Radiolaria (dwellers in 
houses)—are so exquisitely sculpt 
and ornamented that the term ‘‘b 
ful’’ appears hackneyed and trite 
applied to them. These minute p 
and animals occur in such vast num! 
sometimes several millions in a sil 
quart of water, that we should r 
look upon the sea not merely as a wat 
waste, but as a richly stocked aquar! 
This teeming minute life is part 
larly abundant in the upper stratun 
the sea, where the penetration of 
light makes possible the photosynt! 
action of the chlorophyl organs of 
tiny plants. We may therefore 
with the author who first called th 
per hundred fathoms of the sea 
grazing ground of the oceans.’’ It 
this rapidly multiplying microscopic 
that furnishes the food supply to 
larger small creatures, which in 


feed larger forms, even the huge whal 
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y, the king of all animals, 
Nor do they serve as food 


e Foraminifera, when they sh 
eoil, 


finally, 


aly 
aione, 


is mortal sink slowly 


or, where they form an ooze 


in time may consolidate into rock, 


1de need by t] e el alk cliffs 

1 that caused Caesar whien he first 
them to give the name Albion to the 
earth 


the geologist, seeking the 


treasures, drills into the ground, 
in examination of the core which he 
rs up, for Foraminifera and mollusk 
lls, will help him know the stratum to 

his drill has penetrated; they are 
finding and The 
iolaria, on the other hand, gives us 


baud 


Barbados earth, and Tripoli your polish- 


directing marks. 
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ng pastes and powders. 

higher group, the sponges, 
well eatch, 
from the toilet sponge group to 


The next 
represented in our 
, ring 
» beautiful glass sponges, of which we 


When it 


devote an 


obtained three species. comes 
to the Coelenterates, I might 
hour to the discussion of the coral reef 
without wearying you, I am sure. Of 
flat and round worms Dr. Price obtained 
no end of new species and higher groups 
parasitic upon deep-sea fishes, which 
had never been explored for such com- 
panions. The Bryozoa and Brachiopods 
yielded their share. 

The Echinoderms furnished 
curious serpent or brittle stars, some- 


times more than a gallon full in a single 


many 


haul; also sea stars, sea eggs, curious 
brilliantly colored Holothurians, and sea 
lilies, both sessile and stalked. The lat- 
ter furnished a new experience for me 
and rendered me almost as excited as the 
novices on the cruise. Of the stalked sea 
lilies we secured no less than two dozen 
in a single haul. 

Worms were caught and 
Crustaceans were abundantly repre- 
sented in our catch. Were I to stop and 
discuss my pets, the mollusks, I would 
need at least a day to give you an ade- 
quate account of what we obtained. 


a-plenty, 
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some, like 


organs and 
glow. Or 
when seen alive appear as 
jet and the 


with translucent cellul 


parts were cut out of 
covered 
and the interior 
lamp. Where you 
bers of the tiny 
like the Peridinia, present, as I once ob- 


areas 
provided with 

have enormous nun 
unicellular organisms, 
served in Manila Bay, they emit enough 
light when agitated by a passing launch 
to enable the occupants tl ereof to read a 
paper by their glow. 

All 


after all there may 


these things make 

not be a glow, 
that in our atmosphere on brilliant star 
lit nights, present in the deeps with an 
occasional meteoric flash produced by the 
glowing bait or phosphorescent organs of 
It also 
seems quite possible to me that some of 


some larger denizens of the deep 
these flashes may awaken and set aglow 
fluorescently the lesser folk when thus 
eradiated. ‘ 


A reaction of this kind offer 
an explanation for the marvelous devel 
opment of the light-emitting organs cov- 
ering the belly 
the sides of many others. 


of the lantern fishes or 
In my mind’s 
eye I see the deep rendered faintly aglow 
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by its myriads of tiny folks, and in the 
glow I see momentary searchlight flashes 
produced by larger creatures which not 
only set into relief the other things but 
cause them to flash with a sympathetic 
fluorescent glow. 

Probably you would like to visualize 
some of these denizens of the deep. 
Were television as widely used as the 
radio is to-day I should take delight in 
projecting pictures of some of the crea- 
tures obtained. As it is, I shall attempt 
to briefly describe two or three of the 
deep-sea fishes we caught: 


Tue Viper Fisn, IDIACANTHUS 

Conceive a slender, very long, eel-like 
purplish black body tapering from the 
neck to the tip of the tail, which equals 
about one fourth the diameter of the 
neck, made up of 90 miomeres or seg- 
ments which are laterally compressed. 
The 4th to 12th of these segments bear a 
phosphorescent organ on their dorsal 
half, while the 3d to 28th have in addi- 
tion two of these glowing structures on 
the ventral half, and on the 29th to 90th 
a single lamp is present. This count is 
repeated on the other side. We have 
thus no less than 248 tiny lamps on the 
body of this creature. Nor is that all, 
for there are two glowing spots on each 
cheek behind the eye. There are also 6 


such organs on the throat. raisi 
total to 256, and then, most marve 
all, there is a long filament 
whisker springing from the under 
of the front end of the throat 
bears a bifurcated glowing torch-li! 
twenty-five or more times the size of + 
other structures, that can be way 
front of the fish’s mouth to invite 
to come within the most exquisitely 
toothed jaws that you can imagine 


THE LANTERN F isu, NEOscoPeius 
Shaped like a trout, brownish 
above the darker mottlings, gree) 
spotted about the head, provided 
118 large phosphorescent organs o1 
belly and a huge one under the 
The position of these lamps on the wm 

side of the fish certainly suggests 
ing things up below as he swims al 


THE Eater or Stars, ASTRONESTHES 

Cod-shaped, pitch brown and bla 
with a row of 46 phosphorescent orga} 
stretching along its side a little al 
the ventral margin and another of 72 
little below this, that is, 118 on each s 
or a total of 236 lamps. This fish, t 
has a long chin whisker with a lov 
glowing bulb at its tip, which it is al 
to swing and wave in front of its \ 
large fiercely toothed mouth. 


NERVE MESSAGES 


By Dr. D. W. BRONK 


JOHNSON FOUNDATION, UNIVERSITY OF PENNSYLVANIA 


Ir, while walking barefooted, you sud- 
denly step on a sharp object your foot is 
quickly withdrawn. That simple act 
depends upon a remarkable communi- 
eating system which keeps the various 
parts of your body working together as 
a smoothly running machine. Some such 
system is necessary, for we are built of 
countless cells or units which must be 
regulated and controlled if they are to 
function as coordinated members of the 
living organism. This control is carried 


out primarily by the nervous syste! 
The brain and spinal cord dominate a1 
dictate the activities of the other part 
of the body, and they do this by mea 
of messages traveling over the nerve: 
that connect them with these of 
parts. 

In order that a business executl\ 
may efficiently govern the activities of a 
large number of individual employees 
is necessary that he know business con 
ditions in the community in which his 
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pany operates, and that he also be 
+ informed as to the state of the vari- 
organiza- 
the 
There are on 
outposts, or 


s departments of his own 
And so it is in 


plex living organism. 


the case of 


suriace observation 


se organs, such as the eye for light, 


ear for sound, and others for touch, 


the 
center, 


perature or pain, which keep 
ntrolling and 
‘+h is the brain, informed about our 
undings. Similarly, there are in 
» museles sensory structures which are 
timulated by a contraction of the mus- 
and others in the walls of 


coordinating 


arteries 
which respond to a change in blood pres- 
sure. From these various sense organs 
ere go slender strands of living matter 
nerve 
usands of these 
vether into nerve trunks. 
erves travel the messages which inform 
he brain about our physical environ- 
ment or about the conditions within our 
wn body. The first question I wish to 
consider is the nature of these sensory 


hundreds or 
bound 
Over these 


wn as fibers: 


fibers being 


nerve messages. 

We have long known that the main 
‘unection of a nerve is to conduct very 
brief pulses or waves of electrical and 
chemical change at speeds which range 
from one to several hundred feet a sec- 
md. If, therefore, we connect a nerve 
to an electrical recorder we should be 
able, by making use of these electrical 
changes that constitute or at least accom- 
pany the nerve impulses, to photograph 
r hear the messages which come over 
the nerve. In doing this it would be de- 
sirable to record what passes over just 
me nerve fiber, in order that the mes- 
sage be not confused by simultaneous 
messages of a very different sort travel- 
ing over hundreds of other fibers in the 
nerve trunk. If, for example, you con- 
nected a telephone receiver to the whole 
of a telephone trunk cable carrying mes- 
sages from thousands of different sub- 
seribers, you would gain little informa- 
tion from the jumbled babble of voices 
in your receiver. You require one cir- 
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knowledge reg 


cutting 

microscopic 

their source 

place where they are connected 
of wires to the electrical reeorder 
a serious obst: neountered. becauss 


, Sr ae 
the electrical 


puises ‘e so small and 
such a short durati 

pect great difficult 

Fortunately, however, has been 
ble to 


the progress of radi 


overcome this difficulty 
telephony has 
quired the devel 

levers,” « 


] 


amplifiers, or 
ble of 


voltages. The instruments perfecte 


magnifying very small electrica 


j 
the radio engineer to make possible 
type of communication I am using this 
afternoon have been employed to am 
plify 


hundred thousand times 


the nerve impulses more thi: 
And s0 1 
been a fairly simple matter to chang 
these electrical pulses in the nerve int 
the movement of a beam of light record 
ing on a photographic film or into soun 
issuing from a loud speaker. 

It thus became possible to find 
what passes up sensory nerves t 
brain when sense organs on the 
of the body d 
piece of skin, for example, is removed 
from an 
tached cutaneous 


from the nerve to 


mulated 


are Sst 


with an at 
Wires lead 
a vacuum tube ampli 


animal, together 


nerve. 


fier, from that to an electrical recorder, 
and finally each amplified nerve impulse 
produces a flick of light which leaves its 
record on a moving photographic film 
When we 


that the sense organs for 


press upon the skin we find 


pressure send 
over the nerve a series of impulses regu 
larly spaced and of a definite frequency 
This is the fundamental 


sensory nerve message 


nature of the 
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The from one sense 
organ are all of much the same size and 
And know 
must 


allterent 


impulses any 


; 


general character. yet we 


that somehow there be differences 


under condi- 


in the message 
tions because it is possible to distinguish 
differences in the intensity of the stimu- 
lus. How the information regarding the 
strength of the stimulus is transmitted 
over the nerve fibers may be shown by 
increasing the pressure on the skin with 
which we are experimenting. We then 
find that the impulses follow one another 
more frequently. The more intense the 
pressure on the skin, the light in the eye 
or the intensity of the painful stimulus, 
the higher is the frequency of the im- 
pulses transmitted over the nerve fibers, 
the range being from about ten to sev- 
eral hundred a second. That is one of 
the ways the brain is kept informed of 
what is going on without and within the 
body. 

Every sense cell requires a certain in- 


tensity of stimulus in order that it may 
we shine a weak 


come into action. If 
light into the eye, only those receptors 
which are most easily stimulated will 
discharge impulses. If the light be made 
brighter, more of the cells will respond 
and consequently more nerve fibers will 
be conducting the brain. 
And so, as the intensity of the stimulus 
there is an increase in the 
number of impulses going to the brain 
result of more 
impulses in the individual 
greater number of fibers 


messages to 
increases 


each second, both as a 
frequent 
fibers and a 
conducting impulses. 

The general character of these mes- 
sages from various types of sense organs 
is essentially the same. But then you 
may well ask how are we conscious of 
different types of sensation if the mes- 
sages from the pain or pressure receptors 
in the skin, the light receptors in the eye 
and the pressure receptors in the arteries 
are all so similar. There is still a great 
deal of uncertainty about this, but the 
different qualities of sensation and the 
different reflex effects resulting from 


. 
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One very important result 
sensory messages is muscular 1 
and of its nervous regulatio1 
speak with some certainty. li 
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said you the stimu 


the brain over the sensory ner | 
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number of impulses. 

they act upon the brain or spinal mooth 
which in turn modifies the degree o! that the 
traction of the leg muscles. This 
lation of the contraction and t! 
volved in the voluntary control 
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own muscles must be tion 
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for if these nerves are destroyed or 
jured, such a contraction is no 
possible. 

In order, therefore, to find or 
the nerve cells in the brain and 5s 
cord regulate the contraction of the 


nervous messages tray ie to 
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cles these messages have been interce} 
and recorded. We find them to be ess 
tially the same as those in sensory ner 
and to consist of a series of impuls 
which cause a contraction of that ] 
of the muscle receiving the impuls 
The muscle as a whole is built up 
very large number of microscopic ¢ 
lar units or muscle fibers. Each of 
many nerve fibers going to a m 
transmits impulses to a certain part 
the total number of muscle fibers 
more nerve cells in the central ner 
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serve fibers, the additional muscle fibers 
jiving these impulses will contract, 
nd consequently the tension developed 
the muscle will increase. The in- 
reased force of the contraction is due, 
herefore, in part to an increased num- 
r of nerve muscle units coming into 
ion. 
There is another mechanism. A weak 
ntraction is maintained by a series of 
erve impulses coming to the fibers of 
e muscle at the low frequency of about 
Each time an 
impulse reaches a muscle fiber that fiber 
will contract, and after about one one- 
indredth of a second again relax. 
During a weak contraction, therefore, 
individual fibers twitch at a rate of 
twenty second. The 
shole muscle, not show 
such a jerky contraction but functions 
smoothly. This integration of the 
twitches of the individual fibers into a 
smooth contraction is due to the fact 
that the impulses in the various nerve 
fibers do not all arrive simultaneously: 
some fibers are contrasting while others 
As the strength of the con- 
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five to times a 


however, does 


ire relaxing. 
traction inereases we observe that it is 
i¢ to an increased frequency of im- 
ilses coming to the muscle, the rate in- 
reasing to over one hundred a second 
in powerful Now it is 
asily shown that the tension developed 
y a muscle increases as one increases the 
‘ate of stimulation. At low frequencies 
e fibers are able to relax between suc- 
‘essive contractions, but as the muscle is 
foreed to contract more frequently there 


contractions. 
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THE MAINTENANCE OF OUR MENTAL 
ABILITIES 


By Dr. W. R. MILES 


PROFESSOR OF PSYCHOLOGY, 


THInk of yourself as you are to-day; 
then think of yourself as you were a 
year to-day. What what 
knowledge, what interests, what basis 
for making better judgments, for getting 


ago skills, 
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placed end to end would it make a cen- 
tury of progress? Or a new low? Do 
you know whether the gains and the 
losses that you have made personally 
during the past year are due largely to 
inevitable physiological changes or to 
your own mental efforts and attitudes? 
Do you know what is to be expected, and 
what is to be hoped for in the way of 
maintenance and ability change at your 
age and with the capacity which you 
were given to start with? 

The results of recent psychological in- 
vestigations on adults give information 
about what changes people may be ex- 
pected to undergo and how their abilities 
and interests actually test out from dee- 
ade to decade. In infancy and child- 
hood growth and development are nearly 
universal characteristics and the rate of 
improvement in sensory capacity, skill, 
understanding and judgment is tremen- 
dous from year to year. A motion pic- 
ture showing in a single reel the devel- 
opment from birth to young adulthood 
displays such quick and _ important 
changes that we are surprised and filled 
with wonder. But what would a motion 
picture reveal that shows in yearly sam- 
ples our characteristic activity from age 
20 onward? 

People have been talking about adult 
decline and the effects of age since the 
beginning of man’s interest in himself. 
Just recently the conclusions arrived at 
by general observation have been checked 
by experiment; some of the myths and 
errors have been discovered and some of 
the truths defined and confirmed. At 
Stanford University and at Yale, ex- 
tended experiments in this field have 
been carried on under my direction. We 
have studied more than 2000 adults be- 
tween the ages of 20 and 95, with more 
and sometimes many more than a hun- 
dred representatives in every age decade 
below 80. It is chiefly from these stud- 
ies that I am reporting results to you, 
because in these two laboratories the 
largest human population has been ex- 
amined with the most varied program. 


Other investigators have n 
important studies of different | 
the age problem. Professor 1 
at Columbia University has 
learning in adults, Professors J: 


Conrad at the University of ( 


at Berkeley have studied the int 


powers, and there are other n 
tributions which you will find 1 
in a survey of this whole field 
which I reported in the Psycl 
Review for March, 1933, ir 
ealled ‘‘ Age and Human Abili 
From the Yale and Stanford 
in which data on actual people 


actual doings can be compar 
decade to decade, three impressi 
stand out for the period of maturit 
beyond. 

(1) Gradual decrease in skill ger 
occurs, but ability is substantia! 
tained where interest and pra 
present. 

(2) Decrease in physical energ 
power is to be expected, but in 
organization and judgment n 
pensate. 

(3) Decrease occurs in obvy 
ternal activity rate when meet 
situations, but with appropriate e: 
ment of interests and growth thr 
experience increase in adequate int 
tion of mental powers may be ac 

If you could see the people thems 
as they file by the psychological ¢ 
the significance of these conc! 
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would strike you, as it has me, wi 


pelling force. Each of the two thousa 
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persons who has so generously cooper 
in the experiment has given, in a t 
three-hour period, a pretty ¢ 
sketched picture of his or her n 
make-up, mental habits, capacities 
ests and skills. I wish you could s 


great procession of these interest 
human beings, including as they do | 


ple of every kind of talent and aptit 
They are representative of people 1 


eral except in one respect: they do! 


include unfriendly, uncooperative 
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s, because all of these people 
elp in this big experiment 
e personal ident 


SU! 


ity of my coopera- 
must be guarded and the individual 
rds are strictly confidential, but I am 
r to tell you a little about a typical 
wr persons in each of the different 
UGS. 
ere comes, first of all, the young man 
); he is fond of activity, works well 
His eyesight 
His reaction time is 
whether in old or directions. 
fe can turn 
from one type of work to another. 


d persistently. is good, 
s stand steady. 
juick, new 
effectively 


He 


s vigorous and enthusiastic, ready and 


quickly and 


ver for the task before him. 

At 30 he seems much as he did at 20, 
xcept that he is somewhat steadier and 
His in- 


terestS are more definitely settled and he 


re skilful in his chosen work. 


ognizes his own capacity more clearly. 
He is either continuing to extend his 
ining to include wider aspects of his 
rk and more varied cultural and 
‘reational possibilities or else settling 
nto a routine of daily work and play 
suited to his present age but without the 
preparatory stages of cultural life inter- 
ests which he will need later on. 
Although there is this relatively slight 
difference at 30, 
pretty clearly defined at 40. 


two type men are 
The first 
is the man whom we saw at 30 skilful 
and steady in his work, and with inter- 
ests broadening to include wider fields. 
He is as capable as ever in managing 
most kinds of just a little 
slower and more cautious in his reactions 

for example, more careful in driving 
He is somewhat more interested 


material, 


his ear. 
in getting on with his associates in a 
friendly way. He devotes time to read- 
ing and to thoughtful conversation about 
important problems. He knows about 
present events and the progress of sci- 
ence, politics, philanthropy, art or re- 
gion. 

The other typical man of 40 is the 
man of routine who has changed com- 
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the decrement most 
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outside the routine w 
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this we see them now, 
and general phys 
sorting to a life of 

old exploits and forge 
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as they live over the 
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the earlier decades bu 
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younger men 
and dexterity but lack 
To the ripe 
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maturity Cicero’s remarks two thousand 


long years. 


years ago apply: ‘‘Great actions are not 


achieved by exertions of strength, or 


speed, or by quick m 
but by talent, 


vement of bodies, 


authority, judgement; of 
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which faculties old age is usually so far 
from being deprived, that it is even im- 
proved in them—.’’ These counselors 
are really still young in the sense that 
youth means growth and development. 
Old are the men of 70 and 80 who had 
little or no interest beyond matters in re- 
lation to which age brings marked phys- 
ical decline. 

While the successive decades beyond 
the age of 30 years show for most things 
thus far measured, slow progressive de- 
cline in the averages, still there is really 
a large amount of person-to-person dif- 
ference when we consider the scores of 
individuals. About 25 per cent. of men 
between the ages of 50 and 70 can per- 
form mental and light manual tasks as 
well or better than average men 20 to 50 
years of age; and fully 10 per cent. of 
to 70- to 90-year group ean perform 
mental tasks as well or better than the 
average of the 20- to 50-year group. The 
large amount of overlapping in the abilli- 
ties of successive ten- or twenty-year 
periods may give great hopes to all of us. 

Of course, health plays a big part all 
through the years, but the training of 
mind which prepares for change may 
often diminish the influence of declining 
health. And so we may occasionally see 
the hale and vigorous 80- or 90-year-old 
participating with weight in the delib- 
erations of community and state; con- 
tributing valuably from the experience 
and through the insight acquired in long 
years. 

Only typical individuals have been 
described and this brief review has been 
limited to themen. The trends hold true 
for the women also, and I wish time 
would permit me to tell you now about 
them as they have been at least equally 
cooperative in going through our tests 
and measurements. I want here again 
to emphasize the fact that individual 
differences in both interests and skills 
are more conspicuous among both men 
and women than are age differences. 





Some of our oldest people can tur 
better work than the average ma; 
woman in early adulthood. The im; 
tance of this fact for industry and 
ployment of all kinds is obvious. [i 
best utilization of the best abilities 
human beings is to be made there ea: A N 
no old age retirement dead-line. TT} Britis! 
dividual and his actual contributio: 
his age by the calendar, will event 
become our employment criterion. 

In conclusion, we may say that 
tenance of our mental abilities wil templ: 
take place automatically. What ea ult t 
us needs to do is pretty clear. We must becal 
adopt a maintenance attitude and 
nizing that modern industry, and 
of the professions, now more than ey eoup- 
fail to fill up our time and to provid ail 
full and continuous mental developn rye 
we must seek additional life aver ; ot rs 
suitable to our individual interests WI 
sapacities. 1 antiq 

(1) As our skill inevitably dec! 
but does so least where interest and pr 
tise are present, we must bestir ours 
with effective exercise along the sp 
lines where we wish the decline 
least rapid. 

(2) We may anticipate and con 
sate for the decrease in physical en 
and power by early and continued eff 


stone 


uihie 
toward organization and the substi pe 
tion of good judgment for bodily s; milli 
and strength. ait 

(3) Since decrease is bound to 
in the obvious external activity inv 
in meeting new situations it bec 
tremendously important to devel 
wide range of interests and wide 
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most 
of knowledge so that there may be 1 a 
places where effective integration : heloy 
growth through experience may occur 
Aristotle said ‘‘Education is the |! 
provision for the journey to old h 
and we may add that there is no n a 
important or interesting science of strat a 
egy than that required for the _—— 
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MAN BEFORE THE DAWN 


OF HISTORY 


By Dr. DAVID RIESMAN 


PROFESSOR OF THE 


A NUMBER of years ago I saw in the 
British Museum a vase from Mesopo- 
tamia with an accompanying card giv- 
ing its age as 4500 B. C. It was the 
dest dated object I saw in the museum 
n that visit. I gazed at it long in con- 
templation—6,500 years old—it was diffi- 
ult to believe, but that was before I 
became interested in prehistory. Since 
then I have held in my hand a crude 
stone object known as a hand-axe or 
coup-de-poing that was found in Eng- 
land and that by the accepted criteria 
of prehistoric science is from 200,000 to 
500,000 years old. 

What evidence that 
antiquity goes back to a time of such 
inconceivable remoteness? The evidence 
s in the main of four First, 
the discovery of man-made objects or 
irtifacts in ancient strata that are geo- 
logically datable with reasonable accu- 
Thus J. Reid Moir found 
flint tools imbedded in the Crag 
of East Anglia, a_ geologic 
which, overlaid by a number of later 


have we man’s 


kinds. 


has 
Red 


stratum 


racy. 
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deposits, may well be between half a 
million and a million years old. Sec- 
ondly, parts of human skeletons have 
been found in layers belonging to the 
so-called Pleistocene epoch. The most 
recent of these finds and perhaps the 
most important of all is the completely 
petrified Chinese skull imbedded in a 
solid layer of travertine. From its depth 
below the surface and from other de- 
pendable criteria the age of this layer 
is estimated at a million years. Then, 
human remains, human tools and human 
works of art—sculptures and paintings 
—have been found in Europe in associa- 
tion with the saber-toothed tiger, the 
woolly mammoth, the rhinoceros, the 
lion, the reindeer and the cave bear— 
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animals belonging to an era long, long 
past in central Europe.’ Finally, apar 
from any geologic or stratigraphic evi- 
dence one can not contemplate the artis- 
try of the cave-dwellers without feeling 
that an immensity of time must have 
elapsed from the first appearance 
on the earth until such astou 
No longer can we consider 


' man 


? « | 
ALALIINN SWALI 


was attained. 
the 
very ancient peoples 
of Egypt, that of Menes, 
Solomon, 


Babylonians or the Cretans as 
The first dynasty 


B. C 
Assurnasirpal 


4700 
Tutankhamen, 
are of yesterday, and patient Bishop 
Ussher was quite mistaken when after a 
laborious calculation he decided that the 
world had been created on October 9, 
4004 B. C. 

I shall not go into the details of the 
reologic time-table accepted by scientists 
but point out that primi- 
tive man, 
lived in the epoch called Pleistocene or 
Quaternary, the age that 
directly precedes the present called the 
Psychozoiec or Age of Man. The begin 


merely 


will 


speaking chronologically, 


which is 


ning of the Pleistocene goes back from 
200,000 to 500,000 years. Preceding it 


Tertiary, a 


is the so-called geologic 


period of vast length during which t! 


e 


large land animals appeared. 
We are greatly helped in differentiat 


successive cultures’’ or eras ol 


ing 
prehistoric man by a study of his tools. 
It would be extremely interesting to know 
how early in mundane time man began to 
make tools and other implements. Th: 
first tools were probably made 

1 Individual mammals of extinct spe 
have survived long beyond the time of 
stem of that species 80 that the finding of fossil 
for example, does no 
the contem] 


mammoth or tiger bones, 

warrant the that 

humans go back to the time when these a 
4 


n imb Tr 


conclusion 


flourished in greatest 
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but they have not been preserved. Very 
early, however, man learned to use flint 
and other hard and to 
them to his hand in a crude way by 
chipping. 
relatively abundant and ean be gathered 
in many places in Europe by a little 


stone fashion 


The resulting implements are 
digging beneath the surface and in caves 


In the oldest layers 
they are crudely chipped, but as we pro- 


and cliff hollows. 


ceed to younger strata we find better and 
better workmanship. The French, who 
have so far done the most extensive work 
in prehistory, have used the stone imple- 
ments as a basis for a systematic classifi- 
cation that 
throughout the world. 
are chiefly those of French towns or 
places where the particular type of stone 
culture or industry finds its best illustra- 
tion. These are from above downward, 
that is, from the most recent to the oldest 
prehistoric age—Magdalenian, Solu- 
trean, Aurignacian, Mousterian, Acheu- 
lian, Chellean, Prechellean. The series 
as a whole is known as the Old Stone 
The stone implements 


is now generally adopted 
The names given 


Age or Paleozoic. 
were made by chipping, hence they are 
rough. In the New Stone 
Age or Neolithic, they are smooth and 


succeeding 


polished. 

Geologically, the Old Stone Age coin- 
cides largely with the Pleistocene epoch, 
a period during which occurred those 
tremendous glaciations or Ice Ages that 
swept down from the Arctic regions and 
covered vast areas of North America 
and Europe. Through Charpentier and 
Agassiz and their successors we know 


how profoundly the Ice Age has affected 
the present-day landscape as well as the 
fauna and flora of the temperate zone. 
The individual ice ages were separated 
by warm interglacial periods, during 


which the land was habitable. Evidence 
is accumulating that man was unques- 
tionably living on the earth in the first 
interglacial period; and there is good 
reason for believing that he existed long 
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in the Pliocene, the last 
of the Tertiary. 

Before I speak in detail of the 
the Old Stone Age and their hand 
as it ean be seen in the South of F 
I want to discuss briefly the short 
of the science of prehistory. 2 


before- 


been known since the time of Her 
but their meaning was not guessed 
Leonardo da Vinci, the omniscient 
ognized in them the petrified ren 
once living organisms. But, lil 
the fertile Leonardian brain 
gested, the matter of fossils was forg 
Johann the Wurzburg 
fessor in the eighteenth century, 
upon them as placed 
ground by God himself to test th 
of man. When 
found in an ancient 


else 
Berringer, 
objects 


Frere, 
brick field in § 


John 


folk, England, some hand-shaped fi 
and recognized them as human produ 
no one paid any attention to him. D 
Buckland, reader in geology at Ox! 
in 1822 found in a eave at Pavilar 
Wales the remains of the rhinoceros 
eave bear and other extinct animals s 
by side with human bones. He att 
uted their joint presence to the De 
This reminds one of Asa Gray’s exp! 
tion for the extinction of the mast 
—it was too big to go into the Ark 

In 1826 the Reverend Dr. T. M 
Enery, a Catholic priest, found simi 
fossil remains in Torquay, in assoc! 
with stone implements. He drew 
correct conclusion that man must 
lived in England contemporaneoi 
with the mammoth and the rhin 
but he did not dare to publish these 
clusions during his life, and they 
not appear until after 
death. 

In 1823 Boué sent to the celebrat 
Cuvier a human skeleton exhumed mn 
the banks of the Rhine. Associated wit 
it in the loess strata were remains of 
number of extinct animals. Cuvi 
utterly failed to appreciate the signi! 
“ance of this discovery and rejected 


sometime 
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s being of no importance. Several ide attention, Dubois fi 
r isolated finds of similar nature 
were made but challenged no one’s inter- 
est. Then came a man who may well ! 
ealled the father of prehistoric an- to a number of 
ropology—Boucher de Perthes (1788 Professor MacCurdy, of 
1868), director of customs at Abbeville. The Java or Trinil 
found a number of what he ealled_ tl! 
itediluvian axes and identified them as 
work of an extinct race of man. 
Pasteur a generation later, he was 
ridiculed by the academicians. But 
ose who derided him as a dreamer and 
ignoramus are forgotten while Boucher 
de Perthes is enthroned among the im- 
mortals. 
Probably the most important date in 
prehistory is 1856, the year in which a 
modest German professor, Dr. C. Fuhl- 
rott, found a skull cap and other human’ should 
bones in a cave in the Neanderthal, near Elliot 
Diisseldorf on the Rhine. These bones, Trinil man i 
found as they were in association with others, wl 


smith 


those of animals of extinct species, cre- to be of 


ated a_ sensation. Fuhlrott, Huxley, thropus in the Pliocene. 
Lyell, King and Broca saw in them the fragment has recently been 


remains of a primitive human type, but twenty-four miles distant fr 


t+ Tr 


Virchow considered the peculiar appear- Where Pithecanthropus was 

ances as due to disease, and by his great If it belongs to a second individua 

authority silenced his opponents. But the same genus, it suggests that 

as time passed similar finds were made Man had a lower jaw of 

elsewhere, particularly in Southwestern an almost vertical chin. 

France, and we now know that they as is marked by expansive, 

well as the original Fuhlrott bones rep- ridges. 

resent a widely disseminated race called One of the most revered of p! 

after the place where the original skele- Telics is the famous Heidelberg 

ton was found, the race of the Neander- found in 1909 by Professor Schoetensa 

thals—Homo Neanderthalensis. in the Maurer sandpit near Heid 
About 1894 Eugene Dubois, a Dutch at a depth of 82 feet below the 

army surgeon, discovered at Trinil, on It is not strictly a human ) 

the island of Java, the top of a skull, too large : p 

some teeth and a thigh bone which he minor anthropoid charact 

believed were the remains of a sort of ingly receding chin. Its age is est 

missing link and which he designated at between five hundred thousand 

by the now famous name Pithecanthro- million and a quarter years. 

pus erectus. In close proximity he In 1911-1912 Charles Dawson d 

found parts of more than twenty-four ered near Piltdown, Sussex, an ine 

species of mammals totally extinct. Al- plete skull and lower jaw, whic! 

though his discovery attracted world- many points of view constituted, 
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1929 at least, one of the most important 
of all prehistoric discoveries. The skull 
is unquestionably human, with a brain 
capacity of 1,240 ec. The lower jaw, 
however, as one writer puts it, has been 
a bone of contention since its discovery. 
Some think it is too simian to belong to 
the Piltdown skull. Recent finds, how- 
ever, in the same region make it highly 
probable that the jaw belongs to the 
skull anc not to an anthropoid. Pilt- 
down man, whom Woodward has desig- 
nated Loanthropus dawsoni (Dawn- 
man), had a receding chin, prominent 
vanine teeth and low brow ridges—he 
differed thus considerably from the Java 
man. In close association with the Pilt- 
down skull Dawson found a quantity of 
flints, crudely chipped, which he called 
Eoliths, believing them to be the handi- 
work of the Piltdown race. Many have 
disagreed with him, attributing the 
chipping to natural breakage, but belief 
is growing, largely through the investi- 
gations of J. Reid Moir of Ipswich, that 
they are true artifacts. Although placed 
at first in the Pleistocene, Sir Arthur 
Keith, Newton, Dawson and others are 
convinced that Piltdown man is of Plio- 
cene age, a conclusion that places early 
man in England at a time of enormous 
remoteness. And if we accept the mute 
testimony of the Eoliths taken from ex- 
ceedingly deep geologic strata in En- 
gland, then the recently announced esti- 
mate of Professor Hooton that man goes 
back to the second half of the Pliocene, 
or about four million years, does not 
seem altogether out of reason. 

In 1921, a skeleton of Neanderthal 
type was found in the Broken Hill mine 
in Rhodesia. More recently Professor 
Dart found at Taungs, northwest of 
Johannesburg, in a limestone cliff at a 
depth of 50 feet, the skull of a boy that 
possesses both human and simian char- 
acteristics. The name of Australopithe- 
canthropus africanus has been given to 
this species. Since then other interest- 


ing finds have been made in Afri 
calling the prediction of Darwin 
Africa might be found to be the 
of mankind. 

Perhaps the most important r 
African discoveries are those of Pr 
sor Reck and Mr. Leakey at Oldoway 
Kenya Colony. Professor Reck 
unearthed a skeleton of an apparent 
modern type man in 1913. If cont 
porary with the animals with w 
petrified remains it was found, it 
cates a very great age for Homo sami: 
at least in Africa. The matter is stil! 
dispute, but the recent explorations 
Mr. Leakey in Oldoway seem to bear « 


his contention that Professor Reck’s 


skeleton is of lower Pleistocene age. 
While an African origin for n 

in the realm of the possible, the majorit 
of scientific men lean to an Asiatic anc 
try. Osborne and his associates in t 
American Museum have been consist 
advocates of this view and have had 
confirmation as one of the main obje 
tives of their several expeditions into t 
Gobi Desert. Fortune was not wit 
them, however, but instead smiled up 
a young Chinese geologist named W. | 
Pei, who on the last day of a season 
excavations, on December 2, 1929, mad 
the most famous of all prehistoric dis 


coveries. Imbedded in travertine and 


completely petrified, he found an un 
erushed skull of a woman. After car 
ful study—it took months to remove thi 
stony encasement—Professor Davidso: 
Black, of the Peking Medical School, an: 
Professor G. Elliot Smith came to th 
conclusion that the skull represents 


early type somewhere between Trini! 


y 


man and Piltdown man or even an 
earlier species. The thick skull has more 
massive brow ridges and a greater skul! 


capacity than Pithecanthropus. G 
logically, Sinanthropus pekinensis | 
longs, according to Father Teilhard d 


Chardin and Dr. C. C. Young, to the 


lower Pleistocene or Polycene and ma; 
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MAN BEFORE THE 
ly have an antiquity of a ioillion 
s. Ina communication just received 
Elliot 
ntion to the evidence discovered by 
Pei that Sinanthropus knew fire 


rred ol jects were found in det p tra- 


Professor Smith he ealls 


. . 
ne deposits. startling dis 


eries of Mr. Pei 
Abbé Breuil, who last October 


These 
} 


1ave been confirmed 
arduous journey to 

irpose of studying the evide 

mulated with respect 

Abbé Breuil holds that Sinanthropus 


not the being 


to Sinanthropu 


ekinensis is devoid of 
yman faculties that he was at first sup- 
posed to be in view of the approach of 
is skull to that of the Anthropoids, but 
despite his animal characters he is 
lready ‘‘man,’’ with a progressive intel- 
ligence and the beginning of supremacy 
ver other animals his 
mowledge of fire and of working in 
He is by no means the last step 
toward humanity nor is the first 

the point of departure is much farther 
This man with his technique and 
practical science had numerous human 


by virtue of 


stone. 


he 
as 
VaGUA, 


ancestors, of whom we know absolutely 
nothing. 

By the end of 1930 the finds in China 
had reached five jaw fragments and the 
same number of skull fragments, a large 
series of teeth, but curiously no human 
limb bones have so far been discovered. 
Large quantities of fossiliferous mate- 
rial, implements of bone, quartz and 
quartzite have also been found. We 
have no knowledge of the place where 
Pithecanthropus and Eoanthropus lived, 
the few broken fragments of their skele- 
tons that have been found having been 
deposited either by running water in the 
gravel of a river-bed, as at Piltdown, or 
in the tufaceous bank of a stream, as in 
Java, but in the case of the Peking man, 
he must actually have lived in the cave 
where his petrified remains were found. 

Within recent years many important 
discoveries in prehistory have been made 
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and 
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men agree wit! 
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national pride of 
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WwW ly 


their ne 
them to 
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publish everything 
“n by its very 
frightens off those not born with : 
tongue. 

While at Brno I decid: 
to the 
Mendel. 


pos”’ ex 


Augustinian 
As my 


POSILION, 


> 
self never bee 


cuide in tl 

Mr. Skutilh, had 
n there, he gladly \ 
teered to accompany me. Unl 
after 


informed by 


apply we 
twelve 
ffable 

Mendel apart 


arrived 


o’eclock and were 
the a monk wil 
it the 
were closed at noon. 
see the abbot. 
Mendel gave 


lowed rooms, enabling us to inspect Men- 


ceived us thi 
Howeve ce he 

This worthy success 
permission to open the hal 
del’s library, bis microscope and many 
other 
garden, in 


| then asked 
the hope 

Mi 
remained, 


relics 

descendants of ndel’s 
Not a single one 
tree that he had planted. I got the 
pression that the cloister was not greatly 


im- 
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interested in Mendel’s scientific work. 
On parting I casually inquired of our 
kind host whether they had many visi- 
tors. ‘‘Not many,’’ he said. ‘*‘ Whence 
do most of them come?’’ His answer 
amazed me. ‘‘The majority,’’ he said, 


‘‘are Japanese.”’ 
Interesting finds have within recent 
years been made in Palestine. Miss 


Dorothy Garrod has found in the cave 
of Shukba a vast quantity of Neander- 
thal remains, among them a number of 
skulls from which pieces had been cut 
out, similar to the mutilated brain cases 
recovered from a quarry at Ehrings- 
dorf near Weimar. The inference has 
been drawn, not unreasonably, that the 
holes were made by our cannibalistic an- 
cestors for the purpose of extracting the 
brain. In the Shukba cave and in many 
other places long bones have been found 
that were evidently broken by a sharp 
instrument while in a fresh condition, 
apparently for the purpose of obtaining 
the marrow. 

A number of startling discoveries have 
been made in Palestine since the begin- 
ning of this year. Professor MacCurdy 
informs me that nine skeletons of Nean- 
derthal men have so far been found by 
Theodore D. MeCown, of the British 
School of Archeology. Miss Dorothy 
Garrod believes that the skeletons are 
of Neanderthal type, although differing 
somewhat from the Neanderthal man of 
Western Europe. The hands have the 
characteristics of modern man, but the 
feet and thigh bones have not. 

It is rather interesting that despite an 
almost feverish activity on the part of 
digging scholars the actual quantity of 
prehistoric human remains so far un- 
earthed is comparatively small. The 
question naturally arises, ‘‘Why are the 
remains of early man and his precursors 
so rare?’’ Chiefly because primitive 
humans did not embalm or bury their 
dead. Consequently, the cadavers were 
devoured by wild beasts or rotted on the 


ground. You remember the grav 
ger’s answer when Hamlet asked 
‘*How long will a man lie in the « 
ere he rot?’’ ‘‘In faith if he 
rotten before he die—as we have 1 
pocky corses nowadays, that will s 
hold the laying in—he will last you s 
eight or nine years; a tanner wil] 
you nine years.’ 
surprised to know that some bones 
terred accidentally or on purpose 
than twenty thousand years ag 
lasted until now. Survival, if one 
use that word in connection wit} 
bones, probably depends upon the } 
of the soil. The accidental fall int 
river bed or in soft mud could « 


Shakespeare mig 


bring about the preservation and 
silization of isolated skeletons or sk 
parts. Man, however, seems to hay 
gun quite early to bury his dead, 
tainly in the latter part of the Old St 
Age, thus helping to preserve for us 
number of skeletons of inestimable va 
to the science of prehistory. 

I ought not to pass over in a his 
retrospect the year 1859, which 
nessed the appearance of Darwir 
**Origin of Species.’’ Sir Arthur Keit 
in his presidential address at last yea 
meeting of the British Association, 
emphasized in strong anti-Dayton 
phrases the important bearing of D 
win’s work upon the study and comp: 
hension of the descent of man. 

I now want to take the reader 
France, for it is there that the prehis 
torian finds more to interest him t! 
anywhere else in the world. While 
large part of France is rich in pri 
toric sites or stations, as they are call: 
the real capital of the prehistoric wor 
is the pleasant little town of Les Ey: 
in the Dordogne. Through the courtes 
of Professor George Grant MacCurd 
director of the American School for Pr 
historie Studies, I was enabled while : 


Europe to join the school for a brief sta) 


in the romantic village of Saint Léo: 
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sur Vézere. The Vézére, a tributary of 
the Dordogne, is a silent dreamy river. 
banks I had an 


Standing on its over- 


ring sense of mystery—lI was con- 
scious of an antiquity with which that 


the Roman Forum and the Egyptian 
There 


Pyramids can not be compared. 
s a fine little museum in Les Eyzies, 
and 
The 


noteworthy for its war 


ntaining quantities of artifacts 
suman fossils found in the region. 
wn is also 


nument, which is one of the best |] 
The artist 


standing of the genius loci has carved 


seen. with an under- 
ipon the granite boulder a youth who 
with one hand 
bison and with the other 
man eagle. 

In the vicinity of 
umber of world-renowned prehistoric 


erushes a prehistoric 


strangles a Ger- 
Les Eyzies are a 


‘aves which penetrate deeply into the 
illsides and must have afforded a won- 
lerful shelter for the cave man. | 
in words describe the impression 


can 


nade upon me by the pictures painted 
und graven on the walls in those caves. 
Only once before in my life did I have a 
similar experience—at my first sight of 
Saturn through a telescope. 

In the ‘‘Prometheus Bound’’ of Aes- 
‘hylus I discovered an interesting pas- 
sage that shows how profound and true 
a conception the poet had of the pri- 
meval life of man, a conception that 
did not again rise into man’s conscious- 
ness until 2,400 years later. He says, 
‘Knowledge had they neither of houses 
built of bricks and turned to face the 
sun, nor yet of work in wood; but dwelt 
beneath the ground like swarming ants, 
in sunless caves, €v puyois dvnAtos,”’ 

All the eaves are interesting, and each 
has a character of its own. Among the 
most thrilling is the one called Grotte 
des Combarelles. There is a small fee 
for admission. Three of us entered, 
guided by a peasant woman, who knew 
her story and rattled it off remarkably 
well. We carried flat sticks with a tal- 


cave is muddy 


s tne 


id to © 


entrance until st 


come Cli 
that we h 
Krom the pped 
turn back housand 
Through 

are covi 

white of 

mammoth, 

horse, the 

whelming 
dicate 
l’'rom the 
to the equally 
Gaume. This particular cave belo 
the local laird, who has had it elect 
wired. It 
artistic drawings. 
of the 
ont de 


through reproductions 


too contains many vividl; 
Many 
and in 
‘ome well-known 
Although fewer 
are in polychrome than in the 
Altamira in 


some in colors. 


pictures in Combarelles 
Gaume have bi 
famous 
cave ot Opaln, In artistic 


finish and realistic expression the) 
no less striking. 


Who 
wonderful lift 


were the men who made thos 


like unrivaled 
How 


they able to draw and to carve so skil 
fully in the depths of a damp and sun 


arawings, 


in their fidelity to nature 


were 


less cave? 


What motives prompted them 
to what must have been slow and gruel 
ling labor? These and other questions 
passed through my mind as I gazed upon 
the pictures. The first question may be 
answered by saying that the eave paint 
ing race belonged to the later Paleolithi: 
epoch, to the Aurignacian and Magda 
lenian, also called the Age of the Rein- 
deer, of 


most imposing representative. He was 


which the Cromagnon is t! 


of good stature, had a fine head, and in 


practically every p! ysical resp cet, 


and 


nrs 


we must presume in mentality, the 
to deserve Linné’s designation of Homo 
On the other hand, Mousté 
man, his predecessor—how 


sapiens. rian 


far removed 


in time we do not know precisely—was 
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an inferior being, prehuman in the 

anatomie and cultural sense. 
Prehistorians were for a long time 

puzzled as to what sort of light the 


Aurignacian artist employed during his 
There is nowhere any evidence of 
It is conjectured that he used an 
either on a torch or in a 
shallow dish like that used by the Eski- 
mos, as pointed out by Sollas and by 
Hauser. Much written as to 
the possible motives of the painters and 
sculptors. Was it art 
The majority of writers do not think so. 
They look upon the painting and sculp- 
ture as motivated by magic or sorcery. 
One of the pictures of a man disguised 


work. 
soot. 


animal oil, 


has been 


for art’s sake? 


as a beast is strongly suggestive of this. 
Moved by theurgic beliefs that graphic 
representation of an object could give 
control over it through magie, they may 
have drawn images of the beasts that 
served them as food so as to promote 
fecundity. This idea is brought out in 
the novel called ‘‘Bison of Clay,’’ by 
the son of the well-known prehistorian, 
Count Beguén. It may account for the 
fact that by far the greatest number of 
animals pictured are food animals. On 
the other hand, the same magical con- 


trol might be secured over dreaded 
beasts of prey by similar means, that is, 
by visible representation. Such beliefs 


prevail among primitive peoples to-day 
and even among some that are looked 
upon as civilized. 

If pictorial representation was used 
to promote fertility, the rarity of the 
human figure on the cave walls might 
perhaps be explained as a sort of Paleo- 
lithie birth control. Under the condi- 
tions of life in the cave—not unlike those 
prevailing in this era of grace—every 
additional mouth to feed was an unwel- 
come burden. The few human figures 
that have been found are chiefly those of 
the female, and are far less artistic than 
the animal pictures. They have small 
heads, large, pendulous breasts and huge 
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buttocks, like the Hottentots 
figure a mythical or symbolic e; 
of fecundity or is it a realistic re 
tation of the Aurignacian Venus 
As an amateur I ought perhaps 1 
an opinion, but I could 
escape the feeling that the cav: 
well as the engraved bone and st 


express 


plements and ornaments represent 
urge for artistic expression, a hypoth ; 
that does not contravene or exclud: . 
motives. 

Primitive man made use 
other kind of protected home. 
called rock she 


aad 


ters, deep natural 
tions in the sides of cliffs. A 
rock shelter is that of Lauger 
which is quite extraordinary in 
is possible to identify in its s 
posed layers nearly all the old 
epochs. The thin compressed strata 
mind one of a layer cake, wit! 
rich in relies separated by steril 
In Laugerie-Basse, as almost now! 
else, one can trace without interrupti 
all the ages of man in France 
Paleolithic, the Neolithic, the Gal 
Roman, the Middle Ages, and the pres 
ent. Few places in the world have | 
inhabited by man for so many thousa: 
of years without interruption. 

Before leaving the Les Eyzies regi 
we paid a brief visit to the village 
Cromagnon, one of the holy places 


Cromagnon man was discovered in 1862 
during the construction of a railroad 
There is, however, little of interest | 
in the sparsely settled village. Recent! 
a statue has been erected at Les Eyzie: 
to represent the Old Man of Cromagnon 
It does not picture him as an Adonis 


the long-armed slouching gorilla-lik 
figure hardly suggests the talent 


painter of Font de Gaume or C 
barelles. But after all the artist’s f: 
has nothing to do with unrecoveral 
reality. 

Buried skeletons of a race similar ' 
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men of Cromagnon but shorter in 


msiderabl 
The 


Grimaldi race 


stature have been found in ce 
ber at Grimaldi near Mentone. 
sical characters of the 
suggestive of a negroid admixture 
; is also true of the taller race—whieh 
s not surprising in view of the proba- 
of a land bridge to 
Sir Arthur 
: 


believe 


of the existence 
Africa in prehistoric times 
Keith, I 
Cromagnons had negroid characters be 
As a 
evolution 


may add, does not that 


ise they were hybrids ‘Un 
would explain the 
the 


and that it was only 


n’’ he 


the human race on basis of a 


mmon ancestor, 
fter dispersion that the differentiation 
irred into the black, yellow and white 
races of mankind. 
The Cromagnons or Aurignacians lived 
in Europe not later than 20,000 years 
into 


have migrated 


ro They seem to 
Europe, for until the end of Mousterian 
time Europe was inhabited by the Nean 
The 


implements are of far high 


derthals. Aurignacian tools and 
r order than 
those of the pre ‘eding Mousterian. Cro 
magnon man, according to MacCurdy, 
was the first to reach the stage of mak 
ing tertiary tools, that is, tools requiring 
the found ready to 
tools their 


They were used for an 


use of primary 


hand—and secondary for 
manufacture. 
ultimate purpose other than tool making. 
The Solutrean industry, although later 
in time, is marked by a perceptible de 
the 


spear points and harpoons show a work 


cline in art, except in one respect 


manship that for sheer beauty and sym- 
matched by the most 
The laurel leaf 
Solutré 


metry can not be 
skilful artisan of to-day. 
and willow leaf flints of 


behold. 


implements made of 


are a 
joy to Recently a number of 
rock crystal have 
also been found. 
The Aurignacian 
man had also begun to make ornaments 


and Magdalenian 
pendants and beautifully carved com- 
sticks (baton de 
No doubt 


many ways, but those utensils natu- 


nander commande 


ment ). he made use of wood 
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ral ! preserved ) 
STO! } } pp 1 } " 

fey aae ats a 
vVeapons may ll aed ! 
ber Phe scril iblets G 
which son ! ! Magd 
period, are of questionable authentic 

What about i WI ntinent A 
cient human remains \ been | na 


America, but whenever it Was poss 


to determine their ethnograp posit 
thes turned out to be ! “al I tne same 
type as that now living No doubt n 
has been on t Is continent tor nh inv ayes 
but the human remains are not like thos 
of primitive man in Europe. Quit 
cently Cook and Hay have found in | 
som, Nebraska, and nC olorad no strat 
that thes identify as Pleis en fl 
artifacts in association with the bones 
extinct mammals—bison, hon ephat 
ete. W hethe r the Concluslol IS Val 
ranted that the makers of thes irtila 
and the now extinct mammals were « 
temporary can not be definitely state 


at this time, but a number of paleon 
gists do not agree with Cook’s ideas 
to the age of Folsom culture and agr 
with Hrdli¢ka that no evidenc Dp 


histori¢ man in the 
ever been 
famous tooth, which was first ¢ 


to be the Osborne’s Hespe 


pithe us haroldcooku, later wa 


relic oO 


by Osborne and by (rreyv 
tooth of a Xtinct species 


Edgar B. Howard, of the U: 


sity of Pennsylvania Museum, has n 


peccary, an 
pig 
finds bearing on 


interesting 


SOmMe 
question of American prehistory h 
Guadalupe Mountains, and only 


day S ago tne 


from Florida that an arrow head | 
been found in a mammoth skull | 
implications of these things are so ta 


reaching that we must know more abo 


them before drawing any conclusions 


After a lapse of time similar to that 
Riesman, The St f ( S 
Ixxii, 1858, pp. 127-131, August 8, 193 


s admitt: 


ry to be tl 


statement was telegraphe 


found in this country The 


msidered 
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which separates us from the cave man magnon than to himself 

of Europe, what will Homo sapientior guess? But no matter how 
think of us of the twentieth century, of immediate future may appear 
our wars and hatreds, our economic and past achievements are colossal] 
political ineptitude, our want and suf- earnest of an infinitely greater 


fering in the midst of plenty? Will he tion, the full possibilities of wl 


place us in culture nearer to the Cro bevond our present imaginatior 


NATIVE BIRD TRAPS OF FRENCH 
INDO-CHINA 


By Dr. JO 


OR OF B . a 


SSELYN VAN TYNE 


Si M, UNIVERSI OF 


WuILe collecting birds in French seum’s expedition. Miss Grac 
Indo-China in 1929 with the Kelley- staff artist of the University 
Koosevelts’ expedition 1 was much im- gan Museum of Zoology, 
pressed with the skill and ingenuity interpreted my rough field sket 
shown by the natives in trapping wild 
birds. Although certain inherent diffi- Pirta Live-TRAP 
culties prevented much progress, it was The Thai hunters of Muor 
possible to learn the details of some of Tonkin, were very fond of the m« 
their methods the large brown pittas of th 

I am indebted to Mr. Stephen C. Pitta soror and Pitta nepalens § 
Simms, director of the Field Museum of when we offered the exorbitant 


e rag 


Natural History, for his kind permis- of twelve cents apiece for tl 
sion to publish this material and to use desideratum, they apparently 
the photographs secured by the mu-_ us all their catch. Although pi 





'TA LIVE-TRAP. MUONG Moun, TONKIN. 





NATIVE BIRD TRAPS 


and secretive that we almost 
shot or even saw one, the natives 
d and brought us twenty-eight in 
weeks. When we asked through 
preters to be told the secret of their 
ing methods, they refused, think 
at we wanted to do our own trap 
and so save money. It was only 
we were about to leave and had 
ed buying pittas that they con 
{| to show us how it was done. 
{\s shown in Fig. 1, their pitta traps 
essentially ** box traps’”’ made oft 
bamboo basket-work. The ends of 


» bamboo splints which extended from 


hase of the basket were pegged flat 


st the ground, thus forming a very 


fective spring to snap the basket down 


en the trigger released the support 
rd. When set, the front edge of 
trap was held about six inches above 


ground, exposing the bait in plain 


ew to any unsuspecting pitta that 


ht come down the little runway 


ch led past the trap. A _ native 
wed me two such traps set about 


ty feet apart in a little grove of 


nd-growth beside a stream just be 


baited with 








yond the limits of 
a live 





PHEASANT DEADFALL NEAR 


MAKOMED 
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DEADFALL TRAP 

Near the Thai village 
Moun, Tonkin, I saw an 
series of deadfalls in a littl 
bamboo. There was a series 
deadfalls in a row, spaced at 
of about thirty feet and connect 
little bamboo stockade some ty 
high. The stockade extended 
narrow neck in the grove and t!] 
gaps in this fence were the five 
by deadfall sets arranged as s 
Fie. 4. The deadfall logs were 
six inches in diameter and quite 
When released the log was arra 
fall into a trench of just sufficis 
to hold it. When settine the de 
the native trapper had complete 
den the trench by a cleverly arr 


Fig. 4. PHEASANT DEADFALL MECHANISM. 
Mvona Moun, TONKIN. 


with a tiny live frog suspended by a 
thread about its waist. 

false floor constructed of twigs 

PORTABLE SPRING-SNARE leaves. These traps, we were told 


as lesigne specially for leasants 
[he only elaborate portable trap noted ™ oe epenen, F phensan 


was this ingenious demountable trap 
commonly used by the Pu Noi hunters 
of Phong Saly, Laos. The drawing 
Fig. 2) shows the trap set. A bright 
berry is caught in the adjustable loop at 
the end of the trigger and then the trap 
is set in the grass in such a way that a 
bird can approach only from the side 
toward the spring and has to reach 
through the noose to get the berry. As 
indicated in the drawing, the spring 
stick (usually about 28 inches in length 
is merely set in a hole in the bamboo 
foundation stick and is held in place by 
the tension on the cord attached to its 
end. To fold the trap, the spring stick 
is first unshipped and then inserted into 
the hollow end of the foundation stick, 
so that in the folded trap the foundation 
stick forms a sort of scabbard for the 
spring stick. The fiber triangle which 
surrounds the noose is then folded flat 
against the foundation stick and the 





trap has become a straight, compact ob- 

ject readily transported. In fact, we 

often saw Pu Noi hunters carrying Fic. 5. ScissORS-TYPE TRAP. MAKOM! 
large bundles of these folded traps. Laos. 





NATIVE B 


a bittern Gorsachius 
lophus and a large porcupine in 


t. The three common pheasants 


found 


region were the silver pheasant 
the 
the 

bicalcaratum 

Hendee, 
another such series of deadfalls 
the Pu Noi hunters of the village 
near Phong Saly 


veus nycthemerus jungle 


Gallus gallus 
int (Polyplectron 


and peacock- 


companion, Russell 


lakomen Laos 
3). I was not able to examine the 
i traps, but, Judging from Hen- 
photographs, they seem to differ 
ightly in the method of suspending 
An excellent photograph of a similar 
easant deadtall as used in Burma was 
iblished by Beebe in his ‘*‘ Monograph 
p. 34 t 
resting to note that Maepherson in his 
of 1897 
vreater part oO 
int of methods used throughout the 


» 


the Pheasants’’ (2, is in- 


History Fowling’’ devotes 


f two chapters to an 


rid for catching pheasants, but barely 
entions the use of pheasant deadfalls 
n certain districts.’’ 


> 


t(D) PRAPS 


found in i wW aed ray 


Makomen ul d P} One Saly, 
across a , 
along the sl 
above and 

bird or mamma! 
but to pass 


A pec 


trap is that the usua 


choice 
the trap 
ing the bamboo spri ‘omplete 
versed. It was no In 
it 
natives about its use, 
of its 


meant only 


saw and m 


| eould ne learn fr 


hess construct 


mammals 
This 
Philippine trap 


Similar tf 


Maet rit 


Suggests ¢ 


trap 


and Gardner,' a 


reasons 


such fragmentary 
In this paper 


( 
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THOMAS HUNT MORGAN, NOBEL LAUREATE 


award of the Nobel Prize to  biologica 
as Hunt Morgan, in recognition continues t 
is fundamental work in geneties. 
be received with satisfacti 
ticators in geneties, and 
who is intelligently 
dity and variation or in the ad 
ement of sound knowledge in bio! 
Morgan’s work has laid a founda 
on which all further development 
snowledge of heredity, variation and 
lution must rest. And he and his 
ssociates have constructed on this foun 
tion a great edifice of detailed knowl 
lve and understanding; a body of at interva 
owledge that has wide implications important 
‘the life of man and for general bik cluding a 
cical theory. 
rhe thoroughgoing investigation of a ‘or many 


rle species, the fruit-fly, Drosophila experimental 
wlanogaster, has contributed most to versity. Sine 

s knowledge, although Morgan’s work of biology 

is ranged over many other fields. He G. Kerekhoft 

s the experimentalist par ercellence, an the California Inst 
nwearied, driving worker, tenacious of Much of his work 
irpose, following the objective evi Marine Biologica 
nee to the end, and courageously at Hole, Mass., wh 
mes audaciously) drawing the conelu- has been a membe 


e of universally opposing opinion man of strong 


s to which it leads—sometimes in Morean’s 
] 


a sureness that is justified by later vigorous and 
evelopments. He has gathered a group sharply defin: 
brilliant associates who carry on his” and forcil 
theds and share in the discoveries changed as 
they vield. His methods of work, creases His work 
in detail, have indeed spread nition. Within 
roughout the world. So thorough has been president of the 
been the analysis of Drosophila that this of Sciences, president 
rganism now forms an unrivalled in- Association for the 
strument for the solution of problems ence and president 
n heredity, variation and development. tional Congress of 
It is now worked on, further developing group of high distincti 
Morgan’s methods, in many laboratories priately joined the Nobel 


n every country of the world where 
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THE CENTENARY OF ALFRED NOBEL’S BIRTH 


Oetober of this vear there was cele 
in Stockholm the centenary of a 
hose name is familiar the world 
in connection with the magnificent 
he left in the interest of human 
‘ement. The man is Alfred Nobel, 
under of the Nobel Prizes awarded 
ence and literature, and for peace 
most widely known for that pos 
us benefaction, his name also car 
ther associations, for Nobel spent 

fe in scientific pursuits and made a 

ber of important discoveries, among 
that of dynamite became epoch- 
ng. His life-work and legacy were 
erated into one continuous unselfish 
‘e to mankind by the fact that the 
tter represented practically his total 
cumulated earnings on the exploita- 
tion of his inventions. 
Alfred Nobel was born in Stockholm 

n October 21, 1833, coming of an old 

Swedish family descended in the distaff 

ine from the famous seventeenth cen- 

tury naturalist and mechanical genius, 

Olof Rudbeck. His father, Immanuel 

Nobel, an architect and instructor in 

nechanical drawing, became noted in 

Sweden as an inventor, but because of 

financial reverses emigrated to Russia, 

vhere he established a workshop in St 

Petersburg. He invented, among other 

things, a submarine mine, and soon be- 

came purveyor of ordnance to the 

Russian Government, which position 

brought him affluence 

As a young boy Alfred followed his 

father to the Russian capital where he 
received a careful education, which was 
complemented by a trip to the United 
States, about 1850, and advanced studies 
in Paris. On his return to St. Peters- 
burg, he was employed, together with 
his brothers, in his father’s workshop. 
His chosen field was chemistry, and in- 
fluenced by the nature of his father’s 
business he now began to devote himself 
to research in explosives. His attention 
was drawn to the recently discovered 
nitroglycerin, and especially in the years 


Ls62 


‘ 


empts 


percussion 

itiatinge det 

tion otf modern 
In 1863, in 

ties, he 

father 

ment ord 

the Cri 

father an 

duce nitrog! 

and mining 

laboratory 

his brother 

plosion. Undaunt 

ing a disaster, 

sueceeded in tf 

pany to exploit 

pecially to manutact 

on a commercial sea 

him, and in 1865 

pose Was complet 

and another erect 

Hamburg. 
Nitroglycerin 

article, but si 

oeeurred in its 

himself the tas} 


handle, solving 1 in 1866 by 


nitroglycerin to be absorbed 
sorial earth, thus forming a 
stance He had invented 
Among his lat 
tions may be me 
mite, in 1875, and 
powder, ”’ between 1888 ; 
Even in his declini 
mained active in ress 
ing moved his residence 
in 1890, he brought his 
him There his days e 
ber 10. 1896. 
It may seem a contrac 


of Alfred Nobel that wl 





N70 


lifelong efforts towards developing and 
perfecting the most devastating means 
the 

interested in 


time was 


uni- 


of wartare, he at same 


deeply and actively 
versal peace, and his ideas in that regard 
those underlying 


League of Nations 


per 


resemblance to 
the 


bear 
the foundation of 
But 


sonality. 


his was an altogether unusual 


In his creative activity he was 


predominantly an extravert, vet while 


his superior intellect was in the first 
towards practical tasks, 


trait ol 


place directed 


his personality bore a distinct 
romantic idealism, and while pursuing 
enerey, he 


Was possessed in an uncommon degree 


Nordic 


his activities with unwonted 


| 
Ol 


melancholia, which frequently 
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made him depreciate his work 
a lonely man—he never mat 
shy in the extreme. 

In his will, dated November °‘ 
Nobel left practically his ent 
31,400,000 kronor, the 
of his inventions, for a 


accum 
rund 
from which was to be dev 
prizes to those who had ** 

est service to mankind’’ 
physics, chemistry, me 
and efforts towards peace 
were subsequent] 

f the Nob 


reecely ed 


will 


his 
into the statutes o 
tion, which 
n 1900 


OMAN Lu 


HALF-MAST ON THE PASTEUR INSTITUTE 


Institute of Paris is 


On the twenty- 


Tue Pasteur 
draped in double black. 
ninth of October the 
director, Albert Calmette, died; and five 
days later, Emile Roux, the director of 


famous assistant 


the institute, passed away. 

Dr. Calmette died at the age of seventy 
He was born in Nice in 1863 and 
inherited the sunshiny character of his 


Vears. 
birthplace. As a young man he was the 
disciple of Pasteur, who authorized him 
to found the Saigon Pasteur Institut in 
Indo-China and later on the Institut de 
Pasteur of Lille. He was well adapted 
for this, because of his wide experience 
investigator and of his first-rate 
He spent 


as an 
administrative ability. 
of his life as naval surgeon and also as 


part 


professor of bacteriology and hygiene in 
the University of Paris and the Univer 
sity of Lille. 

In spite of the fact that he contrib- 
uted considerably to the knowledge of 
anchylostomiasis, purification of sewage, 
serologic treatment of snake bites and 
other topics, his main hobby was always 
tuberculosis. First he became known in 
this field by his ophthalmic test. He 
found that if a dilution of tubereulin 
was instilled in the eye of an infected 


person or animal a conjunctivitis fol- 


lowed the 

used in veterinary surgery 
the 
tests were found more simple ai 
all The 
tion of Calmette is the 
He found that a well-planned s 


humans different skin 
vreate 


BCG va 


dangerous. 


berculous infection, achieved 


almost avirulent bovine st 


berele bacilli, confers definite 
future hae 
After twenty-three veai 
in 1924 


Vacclhie 


against tuberele 
tions. 

mal experimentation, 
his 


use 
Since 


ready to 


babies. this time the 


cination has become more 


countries. 


popular in many) 


now about two million eli 
been inoculated. 

The Krench people became quit 
this vaecination; ¢ 


The L 


tragedy taught us that in an impro] 


tional about 


became a national hero. 


«2 ¥ 


run laboratory sad errors might 
The French Government therefore s| 
12 million franes to build a special Bi 
unit to the old Pasteur Institute. A Bt 
building was erected, which, like a Bt 
sanctuary, allows in its culture r 
no entry to any other germ but to 
BCG, and no other human beings but t 
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Jia 


devoted high priests of the BCG eulture. 
In this way the French Government felt 
that the Lubeck 
could not repeat itself on soil. 
The BCG the 
making and distributing of all the BCG 


assured catastrophe 
French 
new Institute controls 
vaccine in France 

Calmette devoted almost all his time 
and to the BCG problem. He 


lived in the Pasteur Institute, and every 


energy 


morning at 9 o’clock, sharp, he received 


his whole staff in his modest working 


room and listened to a recital about all 
the happenings of the previous day. He 
acted toward his staff as a good father 
acts to his grown-up children, helped 
their personal 


made it a point that every 


them in scientific and 
problems ; 
one should, so far as lay in his power, 


be happy and satisfied around him. In 


the outside world he was just as popular 


with those who did not oppose his opin- 
ions as with those within his laboratory 
He was a first-rate orator and could 
handle any kind and any size audience 
with theatrical skill. He 
by being made a member of the French 
Academy of Science and the Academy 
of Medicine and was also a visiting mem- 
ber of the Royal Society of Medicine in 


was honored 


London. He received just recently the 
Great the Honor 
from the French Government. 

In this country the first BCG vaecine 
was brought by Nathan Strauss, Jr., and 
given to Dr. William H. Park to conduct 
a_ well-controlled with it. 
The work New 
York City for the past seven years under 
the auspices of the health department 
and with the financial help of the Metro- 
politan Life Insurance Company. So 
far the BCG has proved to be not only 
harmless but the tbe 
mortality to a sixth of the fatality of 
Several communities are 


Cross of Legion of 


experiment 


has been going on in 


also to decrease 
the controls. 
already giving the vaccine to infants 
born in tuberculous families. 
Calmette’s death most 
coronary 


was 


likely 
eaused by thrombosis. He 
knew for several years that his heart re- 


quired rest ; however, the progress of his 


BCG vaceination fascinated 


greatly that he kept on working 
ruptedly until death reached 

midst of his problems In his ne 
laboratory. The mothers of two 
BCG 
in many different countries. 


vaccinated babies mourn 
Dr. Emile Roux, director of th 
teur Institute, died in his eightiet 
on November 3, five days after the « 
of his lifelong friend, Dr. Albert 
mette. Fifty-five years ago, Dr. hk 
entered the service of the Pasteur | 
Pasteur. H 


came a pupil and friend of Pastew 


tute as an assistant of 


was for many years his most talk 
and valuable assistant and co-work« 
In those early years Pasteur 
appear in the laboratory every m 
at 9 


Roux the next step in the experin 


o'clock and would ro over 
and Roux and his assistants would 
out. 
Pasteur in his 


anthrax, 


earry them His help was im 
able to 


cerning 


researches 
and hy 


older, KR 


rabies 
Pasteur grew 


phobia. As 
became an independent  investig 
Probably the most important work 
he carried out as an investigator 
upon diphtheria. The 
Klebs and Loeffler, in Germany, had 
tablished the fact that the diphtl 
bacillus was the causative factor in 
development of diphtheria and that 
made a specific toxin which did the d 
interested 


discov erles 


age. Pasteur was deeply 
the nature of this poison, and he 
tailed Roux, Martin Chilloux 
study its development and whether 
toxin the bacteria 
whether it was a separate substance 
the culture media. With a Chamb 
land filter Roux proved that the tox 
in the culture fluid was separate fr 
the bacillus, since it passed through 
filter. 
sistance in the development of antitox 
and the immunization experiments 
animals which led quickly to such stril 
ing results in Germany and France. | 
May, 1894, Roux published a paper de 


seribing his success in treating success 


and 


was a part of 


This discovery was of great 
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fully with antitoxin rabbits suffering 
with the early lesions of diphtheria He 
also established its preventive value 
when it was given before exposure to In- 
fection. Control animals, similarly in- 
fected but given no antitoxin, regularly 
lied By February 1, the animal re 
sults were so conclusive that Roux pre- 
sented the Paris h spitals in which diph- 
theria was treated supplies of diphtheria 
antitoxin The first child was inoeu 
lated on February 1, 1894, and made a 
wood recovery. The antitoxin treatment 
was quickly accepted by the Paris physi 
clans. In September he was able to re 
port good results in hundreds of treated 
children. We can hardly imagine the 
enthusiasm aroused by this suecess, as, 
until the discovery of diphtheria anti 
toxin, the world possessed no treatment 
of value. For his work on diphtheria, 
he shared the Nobel Prize with Beh 
ring 

With his collaborators Calmette, 
Chamberland, Duclaux, Noeard and 
Metechnikotf and others—he earried on 
investigations alone various lines, such 
as on a cholera serum with Guerin and 
on syphilis with Metchnikoff. He was 
very jealous of his institute and of the 
reputation of the workers in it. ~“ He did 
not take kindly to statements contradict 
ne their conclusions, unless he became 


nvineed ot t} elr correctness 


Dr. Roux led an aseetie life. He never 


married and lived in very sim; 

ters near the Pasteur Instit 

regular diet was bread and s 

slept On a hard camp bed iw rt 

forty years he suffered from ar 

tuberculosis. He took a 

interest in all those working 

tute, from his collaborators d 

cleaning women. After 

director of the institut 

do little individual wor 

time was taken up 

trative duties, the reception 

his consultations with his assoe 

committee meetings and his y 

those of the institute who were 
On his seventieth birthday, at 

ing in his laboratory, Dr. Roux s) 


the joys of scientifie labor 


, 
by personal advantage and dese1 
untold satisfaction he li 
and discovery 

Dr. Roux died after a prolong 
tack of the grip. He was also dep 
by the death of his friend, Calmet 
whose work on the prevention of 
culosis he was deeply interest 
whieh he supported by hi: 
Until his last illness he 
tend to his duties at 
tute. His unusual memory 
ity to help the members 
friendly eriticism rem?i 
impaired till the end. 


WILLIAM 


A NEW SEISMOGRAPH STATION 


} 


[iz new seismograph station of the 
Massachusetts Institute of Technology, 
now in operation in northeastern Maine, 
is the most easterly on the North Amer- 
ican continent Hitherto, no regular 

observations had been made in 
this section of the country, the nearest 
instruments being located at Harvard 
University in Cambridge and at the Do- 
minion Observatory at Ottawa, Canada. 

The station, which has been in prepa- 
ration for several years, represents one 
of the most advanced in the design of 
instruments for recording earthquakes. 


The isolation of the stat 


dom from artificial disturbances 
in and near cities, is considered 
importance, and it was because 
fact that the summer engineering 
of the institute’s department ot ¢1\ 
gineering near Machias, Ma 
chosen as the location 

The records of the seismogray 
sent directly to the headquarters 
U. S. Coast and Geodetic Surve) 
Washington, where similar records 
ing from widely separated stations n 
it possible to determine accurately 
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A GROWTH-STIMULATING ACID 


PANTOTHENIC acid is the name given 
by Professor Roger J. Williams, of Ore 
gon State College, to a newly discovered 
physiologically potent substance, be 
cause of its wide-spread occurrence in 
tissues In its strictest sense, the Greek 
word means ‘‘from everywhere,’’ and 
while this acid does not occur either in 
the stratosphere or beneath the earth’s 
crust, it Is so wide-spread that he has 
found it in all types of living cells 
from the tissues of higher animals and 
plants down to the lowlier forms of life, 
earthworms, oysters, yeasts, molds, algae 
and bacteria. 

Physiologically active substances, such 
as hormones and vitamins, are often of 
limited oecurrence and inhere in certain 
organs and tissues. In no ease has it 
been proved that such a substance is of 
universal biological oceurrence. Panto 
thenie acid, however, is common to all 
types of living things. Further researeh 
may show that it is one of a group of 
substances which occurs universally in 
living matter in very small amounts. 

The substance is recognized by its re 
markable effect on yeast growth. That 
its identity has not been established be 
fore is due to the fact that it oceurs in 
tissues in very small amounts and also 
because of its chemical nature—it is an 
aliphatic hydroxy acid and hence very 
difficult to crystallize. 

By converting the acid into an alka- 
loidal salt, then after reerystallization 
into its calcium salt and finally by mak- 
ing use of fractional electrolysis, the 
acid is obtained in a very highly con- 
eentrated form, perhaps approaching 
purity. The fractional electrolysis in a 
multiple compartment ceil segregates 
acids and bases of different strengths in 
the different compartments. The acid, 
so obtained, can be detected when one 
millionth of a milligram is present in 
a ecubie centimeter of culture medium. 

When this acid is added to a medium 


containing all the 

veast, including inosit« 
elements, its effect is str 

any of the acid present 

small amounts added with 

or introduced as an Impurit: 
sugar) the yeast may mult 

in twenty-four hours. But 
thenie acid is added, the n 
may be anywhere up to 100,00 


. ] 
more, dependi iw on tT 


an 
to the medium 

The fact that pant 
such a striking effect 
and multiplication, co 


Lplec 
observation that it is found 
of living tissues, suggests the pr 
that it may have fundamenta 
in connection with the 
of growth as known 
world. 
A further observation 
terest to this possibility 
organisms which are capable 
rapid growth, such as yeasts, s 
and mushrooms, are rich sour 
acid. On the other hand 
erowths, such as carcinoma 
sociated with large amounts « 
The origin of the acid in} 
vet obscure. It is not produced b 
as it grows but is synthesized by 
gilus niger, one of the commor 
inhabiting the soil. It is quite ] 
that the acid, rather than ben 
duced by green plants, is forme: 
soil and stored in seeds for tl 
stimulation of young seedlings 
Many lines of research are Opt 
the dliscovery of this acid The 
nation of its exact chemical nat 
devising a method for its 


1 
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synthesis will be important o 


+, 


As to its functions, investiga 


under way to determine the role 
it plays in the growth of other t; 


yeast, of bacteria and molds 


higher plants and animals. 
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ADVENTURE SHOP 


OF 
ANTHONY FIALA 


47 Warren Street—New York City 
FIALA PATENTED SLEEPING BAG 


“Without a doubt you have the best light weight bag on the market 
until they compare the e FIALA SLEEPING BAG 


other bags.” 
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5 lbs 


Bag, as warm as mountain mode] 
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With light weight cover 
One man tents—Light mountain equipment—Swiss 


and prospector picks. 
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Outdoor clothing, instruments and equipment for explorers, 
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Complete with sole leather carrying case and 
shoulder strap 

15 Power Telescope of same high grade optical 
quality as Periscope 

A small lot of U. S. A. Weldon Range Finders, 
with Instruction Book 





Beautiful instrument 


and compass needle, with | 


in case, 5 ounces. 


FIALA OUTFITS, Inc. 


Phone COrtlandt 7-4725 47 Warren Street, New York 
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For forty-three years the Supply Departme nt of the Mari 
Biological Laboratory has been furnishing marine and land 
et to teachers and investigators in iy biological sciences 


FEW teachers realize the expense which is involved in collecting an 
f preparing marine animals. Many, we are sure, think that all o1 
has to do is walk along the beach, pick up the animals and thr 

them into formaldehyde. Nothing is further from the truth. The wi 
collecting region must be carefully explored to find sources for the various 
forms and it is at times necessary to take long trips to secure them. To d 
this exploring and collecting, it is necessary to use boats costing sever 
thousand dollars. These must be provided with pumps so that the spec 
mens may be kept in running sea-water while on shipboard. When the: 
are brought to the laboratory, it is necessary to put many of the forms 
through long and complicated processes to properly narcotize, expand, a1 
preserve them. The pumps and tanks necessary to supply the laborator; 
with running sea-water are very expensive and far beyond the means 0 
individual who is trying to collect without equipment. 


The Supply Department of the Marine Biological Laboratory is, wit] 
out doubt, the best equipped marine collecting station in the United States, 
if not in the world. Its collecting equipment, consisting of boats, fish traps 
seines, dredges, tangles and laboratory facilities, is of the very best and 
represents a large investment. Its staff of collectors and preparators has 
had many years of experience. These are the factors which enter into th: 
collection and preparation of marine - cimens and they explain in a larg 
measure the uniformly good quality of the preserved material furnish: 
by the Supply Department. 


Zoological Material 
Botanical Specimens and Mounts 
Microscopic Slides 
Living Cultures:— 
Protozoa 
Drosophila 
Live Marine Aquaria Sets 
(From November Ist to March 31st) 


Catalogues on request 


Supply Department 


ESTABLISHED IN 1890 


MARINE BIOLOGICAL LABORATORY 


Woods Hole, Massachusetts, U. S. A 
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O MEDICA 


-rimers on the History of Medicine 


A Series of Ff 


Edited by E. B. KRUMBHAAR, o.p 


THE BEGINNINGS: EGYPT & ASSYRIA 
By Warren R. DAWSON, F.R.S.E. 
Fellow of the Royal Society of Medicine, Landon 
From Egypt and Assyria have come down 
the earliest medical documents of the world. A 
brief account of them logically inaugurates this 
Series of Primers dealing with medical progress 
of other ages and lands. 


o Medica I. 12mo, cloth, 96 pages: : $1.50 
MEDICINE IN THE BRITISH ISLES 


By S Sir D’Arcy PoWER, K.B.E.,F.R.C.S. 
Consulting Surgeon, St. Bartholom s Hos 
London 

Presents the salient facts concerning the rise 
and development of medical practice in the British 
lates. The Chapter Headings are: Early Condi- 
ions, Medical Corporations, The Hospitals, 
Med lical Education, Specialism, Nursing, Med- 
ical Societies, and Masters of British Medicine. 


pual, 


Clio Medica IT. 12mo, cloth, 94 pages, illus. $1.50 


ANATOMY 
By Georce W. Corner, M.D. 


Professor of Anat University of Rochester 


, seat one of the most able and 
attractive histories of anatomy yet written. Though 
brief, his narrative is really surprisingly complete. 
YALE JOURNAL OF BIOLOGY & MED. 


Clio Medica III. 12mo, cloth, 97 pp., 8 illus. $1.50 


INTERNAL MEDICINE 


By Sir HumpHRY ROLLESTON, M.D. 


Regius Professor of Physic, Cambridge Uniwv., England 


A brief survey of the history of internal med- 
icine, meaning thereby the old-fashioned term 
physic and not the whole of the healing art; por- 
traying the efforts, fallacies, errors, defects and 


conquests which have accompanied the progress of 


this branch of medicine to its present-day position. 
Clio Medica IV. 12mo, cloth, 95 pages : $1.50 


PHYSIOLOGY 
By Joun F hs LTON, M.D. 
Sterling Projsessor of Physiology, Yale University 

The author has woven into the story signifi- 
cant details of the lives of those who have been 
the chief contributors. The first chapter is con- 
cerned with the classical writers, more particularly 
with Aristotle and Galen, and the attempt has 
been made to describe their methods of work and 
thought, rather than to enumerate all of the sub- 
jects with which they dealkt. 
Clio Medica V. 12mo, cloth, 125 pp., 7 illus. $1.50 


ITALIAN MEDICINI 
By ARTURO CASTIGI 
Professor of History of } 
Padua ily 
Italy has probably contributed more to the 
science of medicine in the past 1500 years than 
any other country in the world. The author's 
philosophic treatment of the period trends and 
the correlation of medicine with other lines of 
human activity add greatly to the value of this 
small volume 


Clio Medica VI. 12mo, cl., 100 pf 


MEDICINE AMONG 
THE AMERICAN INDIANS 
By Eric STONE, M.D 


“The book constitutes an excellent outline ot 
this subject, being pecan not only with the 
theory of practice, the organization of the med 
icine men and their societies but also with the 
basic science of the aborigines.””—J.A.M.A 


Clio Medica VII. 12mo, cl., 154 pp-, 17 ulus 


PHYSICAL THERAPY 
By JoHN S. CouLTER 
“Tt is well written illustrated with excellent 
pictures taken from ancient 
sections dealing with Finsen 
ern observers are tound to | 
and interesting as those con 
therapy of the ancient Greek and 
English.” —j.A.M.A 


Clio Medica VIII. 12mo, el 


MEDICINE IN CANADA 
By Witt1am B. Howe tt, m.p 
Anaesthetist-in-Ch } ria I 
r naesthesia, Mc( versity, Montr 
Various aspects of Canadian Medicine in the 
past that are of more than local interest are here 
depicted. From “The First Act” (1525) the auth 
gives an intimate picture not only of the cond 
tions but of the pioneer medi il men of the 
various periods 


Clio Medica IX 


NUTRITION 
By Ga. AHAM LUSK, M.I 
Late Professor of P? 

This delightful History of Nutrition, con 
pleted just prior to the authors death, traces 
nutrition from 2980 B.c. to the Modern Phase 
(Twentieth Century) 


Clio Media X. 12mo, clott 


Other Volumes to be Announced. Each Volume Complete in Itself and Sold Separately 


PAUL B. HOEBER, INC - PUBLISHERS 


Also publishers of The American Journal of Surgery; 





76 FIFTH AVE., N. ) 


Annals of Medical History; Annals of Roentgenology 
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DISTINCTIVE - CONSERVATIVE APPEALING 


Maintaining that personal interest 
in a representative clientele 


MURRAY HILL HOTEL 


Park Avenue, 40th to 41st Street 
NEW YORK 


Affords many advantages, worth while to visitors.—Delightful 
apartments for residence, and attractive rooms for transient use. 
The Cuisine acclaimed as of the best— 

The Fountain Room a novel feature— 

THE FAVOR OF YOUR PATRONAGE IS RESPECTFULLY REQUESTED 


B. L. M. BATES, Proprietor 338s G. T. SANDALLS, Manager 




















American Men of Science 


A Biographical Directory 
Edited by J. McKeen Cattell and Jaques Cattell 
@ The fifth edition of the Biographical Directory of American Men 
of Science contains about 22,000 sketches and extends to 1278 
pages. It is an invaluable work of reference for scientific men. It is 


useful for libraries, newspapers, educational executives and all who 
have relations with those engaged in scientific research. 


Price, twelve dollars net, postage paid 


THE SCIENCE PRESS 
Grand Central Terminal, New York, N. Y. 
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VISIT TO NEW YORK FaLtcon PRESS 


When you come to the “first city of 
the world” for business or pleasure 


or both, be sure to enjoy the l 


added pleasure of living in the new, 
smart center of New York . . . at 
the modern Hotel Montclair. The 
Montclair is adjacent to all the railroad 
and important bus terminals, the better 
shops and the glamorous theatrical 
district. It offers you every comfort 
at rates that are surprisingly moderate. 


Wi 
VW 
1: 
a4! 
B 
a4 


800 ROOMS .. EACH WITH 
BATH, SHOWER, RADIO. 


Book Notes 


ents 1 | VALUE THEORY AND 
BUSINESS OYCLES Dr. H. L. M 
{ Ac} £ USis ‘ 
Just 1 


iH 
ETHICAL "SYSTEMS AND LEGAL 
IDE ALS D .. 


$3.7 Professor N 


t iv ity this r }y 4 . 7 \ 

Kins 1 is THE 
RELATIVITY THEORY SIMPLIFIE D 
by Dr. MAx 17 $1.8 

book is espe 

in¢ ludes at py 

wri nm out f yr 


friendship with the great scientist 





SINGLE from $2.50 to 
$5.00 per day 





SPECIAL ORDER BLANK 





Weekly from $15.00 | FALCON PRESS, INC. 


330 West 42nd Street, 

DOUBLE from $3.50 to sande 
$6.00 per day MeCracken’s “Theory of Value,” $4.00 
Weekly from $21.00 Cohen’s “Ethical Systems and Legal 


Ideals,” $3.75 
Talmey’s “Relativity Theory Simpli- 


MONTCLATR 


Lexington Avenue at 49th Street, N. Y. C. 
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Standard College Tex thooks 





Personal and Community Health 


By Clair Elsmere Turner, M.A., Dr.P.H., Professor of Biology and Pub Healt 
sachusetts Institute of Technology 450 pages, 54% x 814, 62 illustrations. Third 
Price, $2.75. 
‘This prot bab ly will be conside red by many as the best textbook Whiecl 
Misco for students in colleges. universities. teachers’ colleges, and 


technical schools.’’ Amer. Jour. of Public Health. 


A Textbook of Physiology 


By William D. Zoethout, Ph.D., Professor of Physiology in Chicago Colleg: 
Surgery (Loyola University) and in Kendall College of Physical Education. Fou 
tion. 724 pages, 542 x 844, 236 illustrations, including several color plates, Price, $4 


This book fills the gap between the larger texts of which there are many 
field and those offer ing a briefer course of phy siology. 


Pettibone’s Textbook of Physiological C hemis try 


Revised and Rewritten by ‘2 McClendon, Ph.D., Professor of Physiolog 

in the Medical School of the University of Minnesota, Minne: apolis, a. 

6x9, with illustrations. Fifth edition. Price, $3.75. 
The plan of this book is to cover as completely as possible in a brief but ad 
manner the general field of physiological chemistry, so that the student or 
clan may obtain a clear idea of the properties of the compounds which are phys 
logic ally important. Many experiments are included. 


A Textbook of General Biology 


By E. Grace White, Ph.D., Professor of siology, Wilson College, Chambers 
615 pages, 295 illustrations. Price, $3.00. 
Provides an elementary text for college students which will adequate 
both the animal and plant kingdoms. 


Principles of Chemistry 


By Joseph H. Roe, Ph.D., Professor of Biochemistry, George Washington Univer 
Medical School; Lecturer in Chemistry, Central School of Nursing, Washington, D 
Captain Sanitary Division, U. S. Medical Reserves. 486 pages, 5% x 7%, 39 illustrati 
Third edition. Price, $2.50. 
An introductory textbook of inorganic, organic and physiological chemistry { 
nurses and students of home economies and applied chemistry. 


Principles of Bacteriology —in Fifteen Lessons 


By Arthur A. Eisenberg, A.B., M.D., Director of Laboratories, Sydenham Hospi tal, N 
York City, and Mabel F. Huntly, B.S., R.N., Director of the School for Prelimir 
Courses in Nursing, Philadelphia. 325 pages, 5% x 7%, 62 illustrations. Fifth editir 
Price, $2.50. 

The continued approval of Eisenberg’s text by teachers has made it possib 


to issue this fifth revised edition, thus keeping it abreast of the progress o! 


ly 


bacteriology. 


THE GC. V. MOSBY COMPANY ~— Medical Publishers 


3523 Pine Boulevard : : - : : : : St. Louis, l 
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Are you looking for an idea as to WHAT TO 
GIVE FOR CHRISTMAS? A gift that will last 


all year? 


Paradoxically enough, we offer a concrete sué- 
gestion for a gift to take whatever form you 
wish—an outfit of Dr. Poller's Moulage Materials, 
NEGOCOLL, HOMINIT, and CELERIT, even- 
tually to take the form of a face mask or portrait 
bust of a friend or relative of the recipient, perhaps 
a model of a baby's foot or the hand of some one 
dear to him, or even the reproduction of a prized 
piece of statuary. 


The recipient of your gift needs no previous casting experience to enable him to turn 
out extremely satisfactory POLLER PLASTICS (exact reproductions of any object, 
whether animate or inanimate), after one or two trials. 


The technic of the Poller Process can be acquired without wasting the materials as 
they can be used over and over again. 


Write for our free illustrated booklet. 


KERN COMPANY, 136 Liberty St., New York. 
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Now available a 


MANUAL OF PACIFIC 
COAST DRUG PLANTS 


by 
ERNST T. STUHR 
Department of Pharmacology and Pharmacognosy 
OREGON STATE COLLEGE 


A consideration of the medicinal plants thriving throughout 
the Pacific slope states—presenting the scientific and common 
names, the part used, the therapeutic uses and approximate rahges 
of the respective plants. Especially adapted as a reference of exist- 
ing economic plants in this vast Pacific coast area. 


Price Postpaid $2.65. For sale by 


The Science Press Printing Company 
Lancaster, Pa. 
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What Teachers) ALTERNATING CURRENI 
none CIRCUITS 


“I have examined the book and find A Rational Treatment of Circuit Theory 


much that is new and important. In 


Chapter 3 the introduction of the By M. P. WEINBACH 


exponential function is admirably a er . , . , 
; J nF he He - y 
treated, while in Chapter 4 much Professor of Electrical E ngineering, 


work has been done in the treatment the Unive rsity of Missouri 
of resonance; the graphical represen- . 
tations should be particularly helpful. 
The use of complex simultaneous A : 2 
equitions in anaes of nae tion by wire and radio as well as in the d 
*tworks, ¢ the ‘lusion of sym- . " ° > : 
mana Ponder Rage orang Boome and construction of all kinds of apparatus fo: 
attack on problems presented by this generation, transformation, control, transm 
type of circuit. Chapter 11 deals in and reception of electrical energy is due in a 
an interesting manner with non-har- . me : : 
monic quantities in three phase cir- | Measure to a fuller understanding of cireuit t 
cuits and presents an analysis which | and to a more complete knowledge of met! 
18 concise and clear . » . nm 
Asst. Prof. WALTER A. CURRY | analysis and schemes of solution. That 
Columbia University theory has the broadest application in all fi 
electrical engineering has long been co 
Excellent and judicious That greater emphasis should be laid on th 
“The book represents an excellent | erality of the subject has been realized onl: 
and judicious presentation of alter- eently by practicing engineers and by teachers 
nating current circuit theory. It es . : age : 
should materially enable the student electrical engineering. This book has been wr 
to gain a basic working knowledge | with this definite aim in view. It presents a 
for his more specialized subjects, also or 4 ing 
for his work later on in the field of | tional treatment of circuit theory, and is int: 
electrical engineering.” chiefly as a text in the course of Alternating ( 
Prof. M. S. COOVER . . : . 
University of Colorado | Tents which usually precedes courses in Alte: 
ing Current Machinery, power and communic 
circuits, to the study of which it is basic in c! 
“I find that Professor Weinbach’s | 2¢%T. The book should therefore fit into 
book is an excellent treatment of | Electrical Engineering curricula either in the » 


- fundamentals of electric circuit ond semester of the junior vear or in the 
theory . 


HE recent progress in the art of comm 


Fundamentals 


Prof. F. C. STOCKWELL semester of the senior year. 


Stevens Institute of Technology ENGINEERING SCIENCE SERIES 
Thorough and refreshing Chapter Titles 


“I have gone over this book quite 
carefully, and find it very thorough I. Fundamental Laws of Electrostatics and Electromagnetics 
and refreshing. I was particularly II. Fundamental Laws of Alternating Current Flow 
attracted to the treatment regarding III. General Methods of Circuit Solution 
current networks. The chapter on IV. Circuits with Uniform Adjusted Properties; Resonance 
short circuits in power systems was nomena 
also very interesting.” V. Elementary Coupled Circuits 

Prof. F. E. DACE VI. Non-Sinusoidal Voltages and Currents 
Bradley Polytechnic Institute VII. Recurrent Networks 
VIII. Polyphase Circuits 

IX. Impedance and Power Measurements in Three-Phase ( 

Clear and concise X. Short-Circuited Power Systems 


' ' ic V > ’ nte ~.Phasce ( 
“I am very enthusiastic about it. XI. Non-Harmonic Voltages and Currents in Three-Phas 


It is the first good textbook, so far ar The Transmission Line 

as I know, which deals equally with ' - Sane 

Power and Communication Circuits. 417 pages 
Prof. Weinbach’s treatment is clear Cloth Crown 8vo Pas 
and concise and should appeal espe- $4.50 


cially to the more technically minded 


Symmetrical Components specials | TFL MACMILLAN COMPANY 


good.” 
Prof. FRED H. PUMPHREY . » Ww 
etews University 60 Fifth Avenue New y ork @ 











